Capital Mobility, Fiscal Policy and Growth under Self-Financing of Human Capital Formation by Willem H. Buiter & Kenneth M. Kletzer
ll$IH  5HqAq  OMIX$IOW  $ILT4 
YDUOq  JAD2N  YTIJIflOM  JATIAD 
OMIDT4A4R-qJa  HaUT4U  HTWOSIO  UMA 
MOITAMMOT  JATNAD  T4AMUH  qO 
l3iiufl  .H  m3IIiW 
iiDI  .M  rfinn)I 
OR  .oM  13qB  nbhoW 
HD5LAH5I  DIMOMOD  IO  UAH5IUfl  JAMOITAM 
3tJ113vA  fl  uñ31aM  OO! 
8EIO  AM  ,bhdmi3D 
QQ1  M 
.3monoo13BM  bnn  nni1  Iwoiim3inI  ni  rnimq  ft31B5I  '51H8VI  !o  tiiq  i  iqiq  thIT 
uitxiH  thnoii14  r1i  lo  orfi  ion  bni  21oIfiu  di  lo  or1i  w  biqx  noiniqo  nA 
.f131B3$1  3ffr1On03 
o  noiio  riorL  .bvx5t  2ir1h  hA  .ii,D{  .M  dl3nn3)I  bn  i,iiufl  .H  m3lliW  sd  QQ!  © 
Ihñ  irIi  bbivoiq  noiirrnq  ii3iEqx  iuorhiw  b3ioup  8d  am  fIqE1B1Bq  owl  b3x  01  Ion  ,Ixl 




yflIJ OpU2OU rnJqJU 2UWCLII CV O?ON
nu!Ac12A O ujiciX oT. ci°"'
CnJA O ECOIJOUJTCb0J!fC DQbI4IJJGIU 0J ECOUOW!C
if B'! KCUUQW 1A1
cqncou uq o JJQ q oi.out? xou o juucj ci Tucouic
I2ou) jc jo couaqQL ipc bLOqI1C1JqA .1,oPip (o JQ/cj) qjc o bnpjrc 2bQuqm ou
LC2 (!u W LOli ACI2JOU o, ipc woqcj) OL !U pcp (!u pc OUOfJ ioiip
cthiwj uq JJdnqA o pnurnu /J9Jip uwjcc joi b 2lcui q I.Quc w bLoqnciATA o,ip
ccpuojoi uq bci.pc !uwouj wop oj uuucj cbwj tpc uou-u QU22 o prnrnrn
bpAcJ cth!WJ ouziou w cucom.c pnwøu cbiwj oJ.urnlow Db! cowwou
uJoqQJujAq j juq 1p9i uc cucwoIwj i.qupnpou boJ!cTc lp qicorn
jJdnq o pnurnu iuir BOW UOGUO(1 UIJqCXOCIJOflLOtI$ L!O1J O IIJC pc ore
uq cjocq ccououJc ipcu pnurnu cb!wJ jouou pA Aonu popojq couucucq pA ipc
jpj bbci couaqc rpc cjcc o, jcj uq Lm9ucJ bojjcA ou ccouowc iomw u obGu
VBJMVC1
OEIIflWVM CVbILVI' hOKNVJJOI4
V14D OIOIiLH flI4DEI￿ 2EFE-FJI4VMCU4O
CVbLLVr' WOBWLLA III2CVr' bOr'ICA
jA
I4BEI{ IAOLJ U bthGL 2JO5
om?. MpGu pone€pojq L€ COJJ2LllJG iu pijJçJ€L6flOCG c}J6!L
JJq Loiiçp qJGLGIJcWJ2 OL O COIJAGLGIJCG !' U IJçGLcGq tAoLJq Gcou-
aGcoJJq 22J6 !16 C0LJ2Iq6L LG G1iGC2 O J2CE1J boJJcJG2 ou GCOUOiUJC
2çLicç6q iiq CO2JG22 JIJç6LIJtfçJOLflIJ qnaou O cGcpuoJoJcJ JaJo!AjGq6 JJJG
!U iJj ooq uq 2GLAJCG& iucij uq bpA2icJ cbiçj uqJflJLG-
JGA6J uq LOM LG2 Oj; J?OL bLoqncçiqc?. G/GU a LGG L9qG
o pmuu cbiçj ooq ci AG i. bsL2J2çGuç nJçGLuçiouJ UGL€IJCG2 iu
Ju qom€2çic cbiçj IJJ9LJGç2 uq L€çLcçou ouiucGr.uciouJ
pIJIç? o primu cbiçj ooq dnG2çou liG qqLae a poii. !mb€i46ccioua
( qomçic cibicj miJGç JmbGr4Gcçiou) uq LG2cLccGq iuç
bp?2JcJ cbiçj ooqe pnç iuçp uubeq,€cç coJjcGLJJpiJJc? o pmuii tjçp
1JçJOIJJJIJIJCJJ chiçjUJOp!j! uq CO2J622 !IJc6LIJcJOiJI o
ccmurrJcJou uq GCOUOWC ROLjq €cououiX içp bGLGcç JuçGL-
M6 B11L2IT6 p COIJ2iqGLJLJ O U2CJ bopci62 OU ycço o cp o ot cp GGC o qGijc-jurucpJ bopcJ6e
u GLJ2. Got4 o LGq2çLpnçou pGçliGGU OffiBGL2
uq Loçp juLAJ2 [J21 u mJbnpjl2pGq i/.oLfqu bh p€ mJqGL4ooJ.c
CWJ liGJçp iu uj?iuiuibcç o 2CJ bopciG2 ou a€ç ccnuIcTJcJou
DO IJOcGq E2 1UJBOLIJCG O q 2c1IJJ1T2}JJ1J }JInJJJIJ€jçpLOIJJ .JIJIJ-
2crmbçJou .tILpGu uuucij cbçiJ uJopJJG boiuç pc
boç€uçj OL unucj CLOEflJJ orrçobL!Ac6 ccrwnçou uq cou-
(bnLAi2 [J]) }JG L0J6 Oj buipjic 2GCOL pqsc qGJcJç2 JJJ 2çpJJJçJou uq
flJL JJG CJJO2G 2 O }J12 I2 IJUJ2 JGCçITLG bnpJ2pGq JU JJ12 1orrLuJ
oj brippc 2bGuqJu ou bLJAçG cçor. cçiiuç? ru u ob€u €couow? pi bçic-
couounc bopc? q€pç& o
JiçGLçfILG O cqGmJc GCOIJOLIJJC2 IJq Iii p12 COJJçLJp1141OIJ2
2011LCG2 GCOJJOJJJJC LO1Acp D0h1 uJq6JIJCiJc COJJcL!PncJOU2 pOlp !'
cbij mopipç? uq cp mbcç o cj bopci€a ou JJoccJou o LG-
dnGuçJ?. p12 IAOLJC jG2G LG JJG COu2GckrGucG2 o JuçGr.uçJouJ
}JG 94GIJOIJ uq O D0 bi1LA2 tAO }JGIJJG2 bbGL
yLiJOU cJJG poq LJJ6 O 113 GCOUOWJC IJJ?2i2 uq Bopc?c-
IL4JIBODI1CJJIOM
ecoi,icrniow
2 DECJSEVIL4C JSEM1I5L4VL4DcoMAE1ccEI1CEqGcic iiq qpç bopciG2 oi riurnqq eocJ eGCnLJç?. LGçJLGW1Jç 2CJJ€UJG2 CIJ
jnmb-erriu ciJ bojc LGqi2cLpc1cG p€wu ncp bnpjic
u oAGLJIbbiu GuGLrçrou2 woq€j içpoiiç 9IJ obGLçJAG UJOçJA&
o qicofrnç uq iIJç€LcGmboLJ GJ2çJCJ o 2np2çJçrIçJou uq cj bopc!62
jp€ q€ç€tmiwuçepori€pojq bLwGçGLa enp1GcçJJ€ L&çG
uq bp?2icJ cbcj mopp counnou uq coiçuç LGJ1LU2 o
1UçGLU1OUJ bLoqrcçIçX LoI/çp qIJGLGUcJ qbiç€ b6LGc uuucrJ
jGLGJJCG2 113 4JJG rmqGLJu GGLLJJJMflJ2 O JJOcT2GpOJq 2JL1JJJAGLJ2G
cJJ? JJ 1J JcGLLrc!AG J126 2 LpJ2crJJA-AJrrGq J612(TLG M62}JOIIIL
iuu iq bp?2cJ cb!cJ4 jyi iubrzç i WJG abGuç rn 0U6 oiu qiicçou
mçiou o pmu cbçJ p?. por1jJojqa iu woq€j rçp GGLOGU€OFT2 PH-
p?.ucLoqrIccou o uoiJ-çLqGq G22GuciI rnbaç iuço0L-
PBH!cGLiq KIGc6L [ri bLoqrrcçiAç?.LotEçp qGL6UçJ2
cL!u!1J 6qrTcou JGLu!u p?. qow
6L2 u LszmGuç iu p€ ccnmrrjç6q
rImGucpJ6 jpoL rnbcrç cpç pmrnu cçot o bLoqncçiou 613-
qncio13 oi JOL iubriç JJJG 6U1J2 C1b1 OL tAJJJ L66L
!2 RG-qG4u6q GAGIJ i JJGLG !2 330 }JFJIXJ93J COL 0 bLo-
BLG2GUç qi2comic6q AJfIG O T141IL6 JrpOL G7LU!LJ2 JJJH2r%€ pmu
co1.qp2rou GIJCG0L}J GxhL622ou i L62LCG m€u
jj iubrrç CCf JJ1TJOU O %y$ OL \3fl cc jo
OHL bbi.o&cp GXGIJ2 OuIL 6LJ!GL Gmbp!2 015 JJG O }JO112GJJOJ2
uoç cowbj€çe3
qiGL6ucJ2 !2 LGIIJçLOqJTCGboeapflX obboLçrnnçiG2 LG
JI GL1A6 bGL2i2çGIJç OL b6L1JJt1J61Jç JIJçGLIJcJouJ bL0qflCçAç? LORL4}J LçG
q16LGUC62 tAonJqq2bbGr M!cP°c JCL62IJ L6J1LIJ2CJ6 0156
Jmm6qwc6J? G JqGIJçiCJ puiç CO1JAGLGIJCG lionJq 4IUJG iiq bGLmuGuç
L6JJ0Cc!OIJ LG tqqq L0E}J LG2 nsq J6A6J2 o bLoqncçJJuç). tionJq uoç
OLGL R COIJAGX qrrcm6uc coç JucGLucJouJ cbiçj eçocj
bi.oqrrcuqçX LOJJ L€2 uq JGAGJ2 &ofrq im1JJGqTGJA COUA6L6 CLO22
uuc1J cbiçj moprpç? icuq coej LUGL UJOGJ2 !mbJX
1IJ6LIJç1O1J1J LGJJ0CçiOU o bp?acj cbçJ ooq bGLGcç JIJc6L1Jç1OIJJ J-
4JTL1J2CII6 L66 iIJçGL1Jçi01JJ us JJ 1Jj ooq uq a6LAICS& C02IG22
61J0ftIIJ6IJ2 IIJJçIJ C0U40IJ uq uqnacLuj 2LJTrCçffLG M!cP C0U21J L6-
p? 1IJCL61211J LGJ1LIJ22CJG 01 p {GLG1JCG2 131 C0L
2onpc€xhjrn bGLau2çGIJç 1IJc6L1JçJ0JJJ bLoqriciuç? L0R4 L6 q1[6LGu-
jHCp 0 JJG flGL7JTLG 0 beç 2GA6LJ ?t6L2 035 GU0GIJ0112 iotip
boLoJ!o2 rnJo1J UIJC7J CJUJ2 rnq JJ1T1JJIJ &LGJç}J.elathnsieTlib  r1wo  iviauboiq  1anoianisfni  fnsnarrnsq  o  saii  evi 
-non  ai  1atiqaD  narnid  tar{J  noiqmsJeea  sd  aniatsi  isqaq  nsesiq  edT 
befiu1qmie  i  vo1onrbe  1oita1umxnD  ilbie  io  1aiqaD  namur{  edT  .e1daba 
risrnuri  Ianothbba  lo  nobDitholq  erLf  oni  ahiqni  ha  tad  nimxjaa  'd  ievewor{ 
srurn  iobrnonad  Dthaemob  liDilqmi  edT  .bebai  sia  IaiiqaD 
.ievewor{  nho  edt  biawot  evanoo  ai  IatiqaD  Ia3irLq  bria  IatiqaD  narrwd 
eiiioasx  niuir1a  eu3o1  noi  arruoIariai  iasnil  a  'io  eea  Iaizeqe  sil  ioI  qeDx0 
ioihunij  sd  o  eboo  hatiqao  1aDie'r{q  Ianobibba  lo  noibiiboiq  sd  moil 
.eao  laniiam  niaasxDr1i  o  be  Ldu  ai  laiqaD  narrmd  10 
-qnuraaa  ecl  b  noiiev  bene1aew  a  ieqaq  ieiliae  mo  moil  ninisei  ehidW 
sr{  isdqme  ieqaq  trieeeiq  srb  1&tiqaD  narrard  o  bebat-rion  lo  nob 
eboo  IaIiqaD  Iaier{q  ui  triernasvni  s3aarrfl  ot  woriod  o  ieiaae  i  i  arb  ba'i 
-mi  eFiam  ibe13  ieemob  a  ai  airiT  .ahIbIa  ui  hierrdaevrri  eDrlsrth  ot  narl 
iol  isd  ai  noaaei  eriT  .115w  aa  'rnorio3e  beaoI3  a  ui  tneaeiq  ai  ti  :rotDe1eq 
iooq  aelam  dJlaew  riamiid  anoaaei  noiirtitarui  ier{fo  io  1ae1  1iobanrio1ni 
.laletahloD 
riarrwr!  b  erb  riieaeIDrui  rwo  iiem{w  Ilsaisri  a5a3ube  Iaiibivibni  nA 
.euru1  erlt  ui  ts*iam  iodal  erb  no  ebai  n&  eria  wohl  siVisa  eaorlw  1ahqaD 
o  anirrIae  iodal  eiuth  eniaa  woriod  o  elciarm  ai  eria  ar{i  ai  IrriaitanoD  edT 
nobaiibs  :dhio  niiub  ahiqni  larlobaDube  (bebait)  b  eaar{Yurq  sr{t  eDriarifi 
emuaaa  bria  lebom  enobaiene  riiqqaFievo  cia  ew  eW  .beDrlarth-11ea  ed  !aiirn 
lo  level  eaieva  erIf  tarb  ui  Jilanietxe  svbiaoq  a  aetaiene  nobaDube  ar{t 
erb  d  riobaarieqcuoo  iiorLtiw  bsthsrlni  ai  noitaiene  £  io'i  laiqao  namuri 
:nobahiqoq  larioban  er{i  oi  bebirtasi  ai  i1airietxs  aidT  .noitaxens  txen 
bebart-non  ai  tad;!  ebefworn1  nornmoo  lanoitan  'lo  rrno  a  ai  Ia;!iqaD  fI&IUJr[ 
.h1anobarnetrii 
-oiq  iodal  Ianobarnsrii  rmenarrneq  won  awode  Ieqaq  erb  lo  iaq  eifi  eniT 
-bnid  al  iniaitano3  nbnanfl-11ea  sdt  nieriw  saiia  alaith-isiellib  mLtwoi  tivitoub 
eldiaaoq  eia  ae±ai  niiwoi  cii  aeDnelellib  tnienamieq  .'CItnuoD  sno  taaeI  ts  cii  ni 
noibuboiq  o  athiqni  e1dathierrrua  sd  cii  e1aa  o  errmtei  tnatanoD  s-ia  eienl  'ii 
amuts-i  n1ie.ae-iDeb  sia  sisnlt  II  .latiqaD  riarrwni  bria  1a3ianlq  aboo  Ianft  lo 
smLi  r{uoinli  aqatheq)  a-iobal  eldaIunIw3Da  ow  sasnl  ot  sqaei  shaDe  ot 
(ioda1  'wai  aa  r{3IJa  io;!aI  niwo  1wonsoxe  biid  a  o  nothoirbormni 
iathqaD  nianrwd  b  alevel  eae-baeJa  sf{  cii  saiia  eeonsieThb  nsnanirieq  nsnf 
snerisqxe  naD  aenthluoD  saa  ad  cii  .ivbouboiq  ioclal  bnia  blor{seuonl  ieq 
-lib  won  siatanomneb  eW  .e;!aa  baea  ecu  o  snexevcioo  lo  aetai  neisThb 
rLiwo-i  tnenamieq  edt  IDSTIB  aietemaiaq  'çiIoq  laDafi  bna  astaat  cii  aeneis 
arriuei  inmaenoD  aa1qaib  nob3irbolq  neniw  asirtniuoo  neewtsd  laithisieTtib  eax 2
Cf26 EJJGL6 Jç CJJ pG COjJç6LjT6q IJ2çbpXecjcb!cJ ouj1 pJ OLWGL
ajj (cps ernu o pnuiu ttjp uq bp?2JcJ cbcj) uq
1JJLJCGç2 cpGA COLI2GL poçj }JG C26 R}J6LG OLLOIMIJ CIJ p€ COJJØçGLJ1Gq
doLT jocrr p6ctAGGIJ bp?eicj uq pnuiu cbiçj 2 J!IJGIJL 2 L6L2 U1JLTCWJ
CIJ pG CO2çJG22J? uço bp?.a!cJ cib!dJ:qouJ62çc
bp?.2xcJ cbiçj ooq2 I.G CO2dJ622I?. !Ucc!oIJIH'11''-' cbiçj
dI2 !'°. 'dP BIO IJJJM nJq JJ-i-yLçi1J [j] 22fflflG
u€ coue1qL }JG coLi2GdcTGucGa o J2CJ boJ!cG2 oL oiiçp LG2 uq q€tGu-
(ercijj) OJ1L IJJGJ 12 26 rib pç qi4GLGucJ? pric jJG IJJiTHJ qj6LGIJC6
qi6L6uç piJJçiG2 oi. fJ2JJJ JIJhci2GqrrcçJou joi cr€çrn pnwu cbij
oAGLJbbJIJ 6IJ6Li1IO1J2 UJOqGJ 1}J JJ66LOGU6OJ12 6IJ2 Ou12GJJ0J2 JJA6
g1?62 }J6 COIJ2GdIIGLICG2 O 2GJ 1ILJCHJ COiJ2çL!JJç C11J JJ01126J.JOJq2 ID LT
coç iii 2biLofit moqGJ °' p B6 CL6oLo uq K!" [j]u-
AGLGIJCG2c6q)-2cc6 LOiA4}J bçp2 !IJ GIJO61JO112 LOR}J WOGJ2 JJJG
b6L6cçiou2 rn €xhjnuiu bGLIJJIJ6Dç LO!A4 LG qij6LGuciJ2 OL cou-
OdPGL rrdpor.2 tA6 cou2iqGr.Gq LOJ6 o cbiçj 01. CLG1 UJLJ(Gd liii-
2GJ-WJ1JCi1J COIJ24LiUç2 OIJ JJf1UJIJ Cb!çJ CCrJTJçIOU
p? uçiouij jcJ bojici nJ o iiJç6LçGq JIJLICJ WLJCGd2 uq
COJBJçLIG2 uq joiJ-LrnJ LOII}J Li1G2 01. J6A6J2 o orzçbnç bGL cbTi L6 j6C6
bLoAq62 drrJiççiA€ iuoLuJçiou p0fiç }JOM }JG tç€ O COIJAGL61JC6 pGctAGGu
A6L2!OLr JdP0flJJ J622 bLGc!2& cJo2sq-GcouomA UJOqGJ
COUA6LGUCG i JIJ141J couqcou2 7L6 CL022 OLGL2 Illiijo
bLobo2içrou }JOJ2 LG2bGCç O JGAGZ Hi 4j36 2çGilqA 246 uq O LçG2 o
CLO22 COJTLJdLIG2 MIçJJ qGCL62I1J LGJ1LIJ2 O iflTTIJJG1JpJG COL2 2DJG
couqiçiou uq }J6 iuJç1J 2Gç o bopciG2 uq hurwGç6r.2 L6
CO1IIJçLA uJ0qG 111 9 2?iJJJ1UG1JC Gd1HJJpLI1JUJ dJJ4 J2 OIJG !LJ Mp!CJJ !'!c!J
orrjq L6Cd qr6L6IJcHiJ o cp hGLçrrLpGq GC0UOUJ?t Hi
COL2 6JJ 112 pOM JJ6 2ilIJJG bojic? CJJiJG2 B1IL2116q p? OIJG 0A6LUW61J
LO1p L4G OL dJJ€ CJO2G 6COUOUJX "1dP CO1J291J LGFTL1J2 do I1IJJ6UdPTG
21JJJJ CJJ1J1J6 (çjiç I2 i bGLçnLpiçJou) iu 1J2CJ bopciGa 011 4JJ6 J0LJ-LJ1IJ
12 uJq6 OL UJ?çICJ uq GXhO2içiO1JJ 2iWbJiUCdiO1J JJJ6 L62JTJ2 o
CJ026 GCOuom? JJ}JG 2JA1CJJ LOW cR0-COfT1JdL). UJOGJ O 2!IJJ6-COfflJdL?
1PG L62 O d}JG bitbGL uitJ?62 po CJ bopciG2 9J.GcdLOMçJJ bçp 0L
bLoAJqGq L66 o CJJ1YLGcjJG?orni
IJDC1J 2irAi1J p? O1I2GJJOJ2 iiq birppc eb€uqrn oil iubn42 O GqffCdiOU
2JTLIJ i1Jç6L6IJGLiOIJJ L6qi2çLipf1çiOU L62iq6IJC6-p26q dXG2 011 LGJTLD2 O
LGdJTLIJ2 O J1JJJGUdJG CçOL2 JJJG U2CJ boJiciG2 lAG COU2Iq6L uCJnq6 1nuib-
O JTIDJG1J4pJG COL2 siiq JJ6 CO1JAGLGUCG Lt1G .IApGIJ JJGL6 L6 q6CL62IJ(dsb  sviiq  unim  itiqo  LcDiadq  arilq  r{fliew  nmuci)  f{iiw  !to  eeao 
r{tIw  nrnur{-non  iioJ  isfi  r{J  nI  .9viIen-non  sd  ot  bebhi  i 
er{T  .svthsn-non  9d  ot  bs  iiax  i  (tdsb  svi1q  unim  Iiq  i&ier{q) 
r{iw  ia  ot  arnzjsi  niasx3eb  asmicea  ibiriw  j9bocn  irLt  ni  ri  woda 
-iod  r{  ririw  iwoI  si  etin  isvnoD  auqni  idn9rnu  o  bqi 
isbom  nro  ni  sahs  billow  aDiman'b  em  sriT  .nibnid  ei  tniitanoo  nrwoi 
Iii  abiodwori  iu1ritijo  no  nibnid  on  i  nieno3  cTiDnnfI-il9a  r{  nriw 
Ls3ier{q  rI99wd  auDol  noitamio1ansit  ia9fnob  9th  919f{w  9D  i8iDSq2  9f{ 
.niI  i  isiqao  nmuri  bn 
er{  nsesiq  nofte2  .awollol  a  i  iqq  r{  lo  teei  9rLi  b  eniIico  3r{T 
baqcni  erIt  io1  niDnEnfi-1!92  'xo  anoiDilqmi  5th  seeuDeib  C  noibs2  .Isborri  si  thwoi  ivibuboiq  no  eea  io  asiiioq  ni  asDnsl&ftib  inoinistni  lo 
-si  tntanoD  rItiw  Isborn  monoDe-bsoID  z  neeiq  1  noiD9a  .2IfI519TIib 
nin-noi  sT1a  asbiioq  itsbud  (mira-qrruii)  wod  2wode  bus  slaoe  o1  nxid 
r1xas1Dsb  sDIJbotni  ew  cioitD5  uI  thwo  bn  noiIrnThJDDa  10f3i1 
-bijd  wor{  9iBfl  bn  oI  sldatn  mu  of  tDsqeel  thiw  S1BD8  o  aniicfsx 
noibsa  t1  edT  .ei  eonsievno  bus  esie  jbne  eth  eT1a  eeizuloq  ate 
.eebuIDno3 
.JacEOM  HT 
.IozvsrI9d  blorl9auoH  i. 
nsrnuri  Iqqua  iodai  noiqrnuar1oD  nirnecnoc  anoi2ieb  e1sm  2blorieauoll 
xobsa  blorleeuorl  sifT  .noisDo1ia  oiloIhoq  Isbnacifi  bus  noitsirnol  iatiqa3 
2nothI9ns  riiqqa1ievo  boiisq-seidt  s  niw  bsnssiqsi  ai  xnuoo  nose  ui 
IsiiuieieThb  thwo  ivibuboiq  fsnoitarnstni  lo  noi2auoeib  wo  uI  .iebom 
SW  eIiT  .thwoo  ernod  eth  ioI  -ioivan{ed  blorisauod  eth  eviisb  inio  ew 
.fijoniijoith  as!dshsv  jo  aissmaisq  nrieio1  ns  2ssDibni  *  fqLio•i9que  enI 
SW  ino  ew  noitaiene  class  ui  aisnrwecioo  !soirisbi  nsm  SIS  sisci  siirfW 
ei  ti  eisnlw  eismuenoo  Isibivibni  ssrrisb  oJ  eono  qhodue  IsnoiJibbs  its 
dose 
,  (rLhto)  eli!  ied  lo  boiieq  teft  eth  uI  .tiuidms  biovs  o  bebeeri 
.Isiqao  nsnruinf  lo  eincc  0  <  \  cLliw  bewobus  i  bohsq  ui  mod  ismniianoo 
bits  soiorb  euceis!-iods!  on  ei  sierfi  febom  mo  ui  s!oi  on  sIq  iodal  "wa$i" 
ennii  lo  znemwobne  sifT  .emi  miwo"  lo  ticqni  eth  eiiupei  ton  esob  noitaoube 
Bisupe  i  boiisq  ui  Iqqua  iodsl  isll  .ewoiloI  thdw  ni  bsaeeiqqu2  eio1eiedi  ei 




!2JGcc!u ij quocs IJ1T1IJJGL O pon2Gpojq2-cou2nuJGL2 JIJ boq
pnuiu cbiçj cjiG€q p?bLGIqoIT2 GuGLc!ou qI14JJ wqqjG G• jyç
o GIJGLc!OU GUOMG P!L 12 JAGU p?kAGLG womiç o
O IJJG9'2llLGq IIJ GWCiGUC2. rrnrç2 (pnuu cbiçj) pcp
pn'mu cbiço1 EoLwJAmoq€jp?. rniucpçcp morm
JJGLG qomG2cic €xçGwpç? JJJ }JG 1IJcGLGUGLc1OIJJ o
MG 22flGpmuu cbiçj 12 ou uGxç GIJGLc!OIJ q
jquq
LGCGIAG IJO LIJ2GL bm€uça OçJJGL JJ1J JJG pGUGç2 GLOW }JG 4LIJ2GL U
p? LGcib!61Jç hOE eimbjiciç22OffIJ LG 221TIJJGq b 'JO XG2 uq
p GIJ1o?Gq p?. cpc uqiJuqfTJ: iç 12 GxcJfrqrpJ6 IJq LiAJ piiç CIJIJO p€ LG2OJ
Jpn2 bczppc GxbGuqçriLG ou Gqrrctlciou p6uGijciu 1AG'J cvii oujX
rmqq buiç ooqa GxcGbç cpc brrpjic couacaubçiou cnuoç G L62oJq
MG 22JTUJG cpc Gqrrccouj GXBGIJq1ç1ILG2 poçp brrppcj? uq BL1AçGJ?.
11ç 0 < 9 F
9 JJOtA2 ot bo22JpJflc? pw1J chcT cu qGbLGcJçG MG g2afflJJG
LJq cIAiCG-COUcHJflOf12J?i q1GEGUçJpJG iiq (o)= 0JJJJ6 bLWGçGL
pori2Gpojq q€ i JJJG rmcçioIJ 12 JJOJJ-JJGJAG 1JJCL62J1IW2çLJCJA
qç s }J1JG XomJ uq qGUOçG2 brippc GfIC2OU 2BGUqpJ OIJ 2IJJG
HGLG EGBLG2GUç2bLJIWçG Gqncrcou9j bmncpG2 p? JJOfT2GJJOJ OLLT
[r+ (')
1IJGdrrçiou J(J)
OL pfrnJU cbic7T OL11O'J 12 22JJG AG cp 21wb1G ,oLuJ AG'J
o prmu cbiçj 2cOCJ2 or.2G o eimbpci2 pG broqncou ji1UC4OU
brippc uq buAçG GXBGUqIçnLG2 EG bGr.Gcç 2np2cicfrçG2 ni 1I.IJJGJJc!OLJ
JJG2G corrjq G IWbGLGCç 2frp2çyçrrç€2 oL GAGLJCouJbIGmGJJ2MG 22JJG
CIJ ITT2G GJJJGL bL1AcGJ? 2flbbJiGq oL bnppcj? bLo.tuqGq ubnç2 ju GIJGLJ
-j-J}JG porr2GpoJq OW 111 bGLoq JJJG bLoqrrccou opnmu cb!cJ
JJ.J J2 \ 12 }JG G1JO!AWGIJ O JJDOL ID GC1G1JC1. ffD12 AiJpJG c
2cOCJco pcrmiJ chiçj \Y 9'AiJpJG qJTLIIJ }JG 2GCO1J bGLoq o J1G uJIqqJG
mçGLiJ nibrrçe qnLuL2ç hGLioq o, pocT2GpoJq)2 JIGI'JCLG2G
couenmbçiou oL bnLcp26 o ru €qrrcçJow IPG 6qurccçiou bLocG22 112G2
2G GLIJ2 ILl hGLiOq 1 GJAGGJJ C11LLGLT COIJ2flUJbçiOIJ C 2AIIJ OL I1JTLG1atiqa3  narrwf{  10  a15v91  sd  o  bsqaI  tLtiw  Iavii-rion  ai  tBr1  I9ID  21 
ieia1  ei  cioiai9rI  II  .  noisirie  lo  ei9drn9m  d  i  boiq  iii  bsveirba 
lo  1vs1  iva  i5r{id  er1I  moil  tftsrisd  111w  \  1IOda19f19  lo  219dmfl1  siom 
smro  baa)  ti1arixe  edT  .noixene  euoivsIq  ec1  d  beveidoa  noiaijbe 
toitaiene  lo  iedmsm  fac1  emueaa  oala  ew  euaoed  2$2iiB  (DcIeiDffiecii  lo 
er{1  rnoi'i  ciifiened  moil  boiisq  iii  mod  alaubivibcii  ebuIDxe  torIriaD  I 
— 
01  iol  meuft  eiarb  io  I  —  boiieq  cii  IatiqaD  namur{  lo  rIoiahJmuDDa 
beqofeveb  erio  edi  ebriefxe  mairiarbem  noiakrmua  thiqs  riamurl  iuO 
cioiaDk1rneqa  'iuO  .[8@I}  awaU  baa  [V@I}  ciia$I  riiwo11o1  j88@I]  aauJ  d 
".[C@Oi  bria  I@@I]  ieiefX  bria  isiixiH  cii  beau  erio  erlilo  ea  laioeq2  a  ai  eier{ 
larioiimecieieicii  its  lo  rioiJqrrui22a  nio  rth1arn  iol  iaad  IaDixiqme  cia  21  eier1T 
lsiiiqme  aineeeiq  [QQI]  aajiod  .noiiaIumuDDa  IaiiqaD  nacruic{  cii  ii1anisixe 
level  9s19Va  erLi  isrLi  riiwor{  'd  asLiilarneixe  IahqaD  nsmirI  xo1  sDrIsblvs 
noiiaisns  auovsIq  ecu  iol  qiioi  Dirlriie  a1aijbivibni  cia  lo  laiiqa3  riarnurl  lo 
Iazinrbei  a  aevlo2  oala  ii  .Isvsl  viiouboiq  laubivibni  edi  si3eTth  1eviiiaoq 
weri  riiwobrie  lo  [O@@I]  illeunaM  baa  snoL  id  bsidilr1id  iifI  cneldoiq 
siLt  ia  woi  iliw  sulav  seoriw  ieas  cia  iLtiw  Isborn  OJO  cia  cii  2noiia1eci5 
.siai  rLtwo  benurrnsisb  lauonsobne 
ai  ti  aa  asisiosiqeb  Laiiqao  riarrwd  larli  iilidiaoq  sill  bebriloni  svarl  sW 
iol  noilonul  noilouboiq  edi  lo  noilaofIbeq2  sill  cii  anoilaierie  neswlsd  bseaaq 
bhiow  rioilaofiioeq2  svilairislla  ciA  .1  noilaups  iii  noilsrrriol  Ialiqao  riarruril 
ievo  siabsiqeb  ion  asob  Isliqao  ciamud  enlaubivibrü  cia  larLt  emuaas  ol  sd 
belaioeiqeb  a  cii  noiiaiecie  ixen  sill  ol  ito  bsaaaq  ei  ii  iar{l  ii.id  emitelil  ied 
fno  cioiiaups  cii  nail  isr{iai  £  noilaups  cii  noifaioeiqeb  eoalq  eW  .inuoma 
.eocieinevcioo  oiaide1a  ioI 
ol  rbiJcil  won  2e2oorb  I  slab  la  mod  blor{s2uod  sill  ea  sibbim  nhiKI 
eiinuJ  'ç)nsLoffis  cii  iodal  lo  lnemwobcis  sums  isil  eeiIqqu2  baa  ,  cSfiIIJ2ciOD 
-qmul  aq  oefs  am  bea-e1bbim  silT  .le*iam  uodal  sill  cii  11aothea1snti  t  bsioneb  (evilasci  Ii  2isIarIJ3il  evisosi)  29X8l  fflIJ2 
bluow  bcia  liow  ion  ob  ablorlsauonl  bloc)  elil  b  boiieq  leaf  ecu  cii 
moul  irmisu  on  ei1ae-i  bliiow  sdi  some)  esvleemenli  elaoubs  01  seoorb  ion 
nloirlw  o  eermecioo  I  Is  mod  noilaisne  blo  er{i  +  I  emil  iA  oc  niob 
sill  cii  nivae  n{uounll  ea  blo  olni  nao  'sdi  C$DUtOC$i  sr{I  lo  eulav  sill  alaups 
boiieq  iii  biaq  r  2sx13l  rmuie-qmul  na  aunim  cC5Vl  usd1  lo  eboneq  owl  lath 
-ouq  luoda  ciluesu  wo  ol  e1  ci  rbidw  noilqmuaea  Isnoitibba  cia  s1am  sW 
-uod  ol  sidanu  sia  ablodecuod  Inch  ci  cuT  .elaiicisuslbib  nhlwoi  IiviJoub 





(j +I—+)(&s+ c —v) +c ++(j+ —)— (c+ 4)
2JJq IJq fI2fl5J couacLJIJc2.
!AJçJJL6BGCç1S c c uq c rp1cc COIJ2LW2 .IA€U Ju
14
=c(c)+ \(c) + \s(c) ()
JiGçJ1JJGfIçiJiç? frUCçJOIJ JAG1J p?.
tA62 XG2 iiq bcrpjic 2buqu OU 6qflcJçJoJJ 2 JAGIJ iJq WXJLIJ1G2 142
E1oLmJIA GCTJpoi126}JoJqo GUGLtc!OU( 5 0) 1IJ4GLG2çLøç&
EG9JJJ o nçcii.€
mcrc p mq OMGA6L o pmuu
CIJ J2O 4J1LU pnhJJu RGJçJ uJço nJGr.JoL COJpYçGLtJ f 2Gb&LçG LfTJJJGUç
OL JOU COJJ&GLJy2unm€çLrc Tuor.mçiou ponç ppoL dnpç?. 01.
ccccp 01. GJiwJutlçGrpijic) o .€iJçF126 }JJ1mIJ Jçp
2JAGL? IJq nlqGuçrrLGq 26L(JçITqG iiq pJJCLflbçc? Jff2 LG2çLiCçiIJpiflç?.
cou2nuibçiou oi JuJçInGuç2 ill pcrmu chiçj ibLoppçoue .iuç
G ffIJJ€ OLLO IIJ2ç /IcJ1LG Jp0L TIJCOIJJGUlJIJC6GicpGLC11LL61J
i2çJca iq IJJG2fILG2 O prjrç? OUG PG0LGC1 LG920U cpc }JOITGJJ02 mA
xrr€uc iucJrrqrn bL6uç2 €qrrciçioutrJ IJqAqnJcpLcGL-
qGçGLmiuuç o qurccou JGAGJ2 GL ccoiruçiu 0L J1LG IJflhJJ6L O O4}JGL
2fTLAG? qç B0}J 2ç11q162 1Jq }I1 WJJ?. IJIJC11J LGO1TLCS2 LG 2JIJi1JCIJc
ou uq cpbi:o [I8} 'q P c'°'JqH6CJI7U [I00] JL0W IJqAqfTJ
iuqnJ2 6qrrcçiouJ i bioiuq€qB6PLWU gJ€cGL ycJpGL-
}6C6IJ GUJJDJLIC9J cpc cbJçtrj I1JLJ6ç Jwb6L6cçiou2 COUçL1IJ 1JqT-
coLreçLruç iii cpsor.6cicsJ moq€ja o pnwu CIbJçJ ccraurrJçiou
b!L!cI 2çfTcflG2 0j €qnccJouJ cUUJGL1I BGCI.CGL [I82] q12c1122G2 pOLLOt1UIJ
C0U2çLiIJ rnmmr cbJcT CCfTIJJ1TpIçJ0IJ i q€ebtq uq airbboLGq pX €ur-
O COJJCJILLGUf JpOI. GLIJJU2 IPG GJ cbiçj WLGç JwbGqGcJou2
rrcp cpc GqncçJouJ GxbGuqiçnL2 p?. cp onu cu ouj? p uuc€q onç
uuc€ Gqnciçiou p€u ?orrn Jy6r. icbicjmijciuJbQrGcçTou= (io)
c(c)= (j + — (o)
nq jo
bLOPIGW!JJc11q€ 6d1r9C!01J2 f iiq 2 IJq L2ç-oLqGLcozJqiçiou2 iAGLY Iii
JJJG UGCG22L? coIJqciona j0L C}JG 20JfTCOUJJG }J0fi2G}JOJ obinnçion
=(j +s)ij—J s> _j jo> o ()
bobf1JC1on 12 22HIII€qL0li C C0U2flJ bLobo14JouJ LçG:
= ()
Ednc!0U (j)JAG2}J6 J1JçGL6U6LciOIJJ o pnmu cbxçu
CLL)t1JJ prnuciJ tAGJçp OA6L nço unqqj€
pflJqJIJ iLl g pon2G}JOJq ObçUJfflJJ CGU JJG }J01126}JOJq 2AG2 EpiJG OmJ
in bGLioqIJJA12 p J4 JG2C 2 LG1 2 }JG 2JTIJJ 0 C nq II12 IJO
LGhLG2Gnç2 OfiL CLGqCLCG imbGL€cçion: }JG IIG GL11JIJ2
o bp?2JcJ CbJçJ
CJtJLLJ cO JJG brrLG bLo2 bLoqrrcGq b6uoq) !2 22OCJc6q "CP GCTJ 1T1J1
OELIJGL2 o hp?2icJ cbitj LOL 2imbJiCiç? OUG I11JJ O €dcnçX (oJGLepJb
bLoqncç2 UJJ12 G 22uGq M6 72211WG fl bnt€ br.oUc2 CCLf1G O }JG
LG GIJ6LG thpGn bpA2!cJ uq }JITIJJ1J cth!CJ ¶LG biq c}JGJL JJJLIJJ
MPGU CGLG LG qGCL6r2Tu LG11LU2 O 2CjG (c + k < r) JJG bITLG bLoç2
UOU-IJGc!AG AJflG2 o c c4 uq
2211IJJG& iJqtILG L62CLCCG 20 CJC Gdf1çOIJ f C1J p€ 2çi2Gq OL
uoç o j€uq ojq (.io tionJq uoç 6 LoJflJqr.€b 21TC JoJJ2)
JL6q2. JIJcoLboLçG2 CTJG iUJbJiciç 2nwbçJou cJJçJGIJGL2LG 2WLC GIJorrp
pGCi12& p? 22auJbçion JJG ?OfIIJ crn.Joç OLLOM 9Uq GCIfT26 GdflOU f
p? qOUJG2C1C LG2JqGIJC2 IA}JTCp C1TJ 0LJJ? p€ pOLL0ftUIJ p?. }J6 mqqJ6-6q
111 JJG JJOI1JG CO1TIJçL2 IC 12 }JGLG0L6 20 JJG 2ffpaiq2 LCG CO OLLOhU
I + 12bGLoq LG2iqGnc6-p26q C LG oLl 1J 22G
C + F IPG pGoLG-çx !UCGLG2C COL on JOLl2 LOW b€uoq C O b€LJoq + 12
O 6LlGL74JOU S +J 12 }JG !AG hnq bGL mJJç o GwcJGuc JOL in bGLioq
Edflc01JJ2 }JG JqGçiIJJG piiq€c C0IJ2CLJIJC 0 L€bLG2GUççiAG UJG1JJ6L c c c uq 5ovc}J6!n!c!J qç& C =O\s'g > 0.II
o acrpçnçiou iii couriuhçiou t€cçotçp UIçG oi prrmu cbiçj OL
11JJ1 J1UCJOIJ tT2 JJ6 L6 O bL66LGIJCG iiq JIJçGLçGIJJbOLJ GI2CiCic).
rn air bLiArçG qrrcçornrj GXBGIJqIçi1LG2 ncp o joiie€jojq
o cccruicqtrpou o prnui cbiçj GU J-irirdllJ COU2L 12 piuq-
cmi LOW TO bL1ruJ6çGLe o pon€pojqjcç
UIJSIJCG cou2mnbçiou qcrLiu UJqqJGGijq ojq G
crcçiou 6XCG2 i€çrrr.u o uirciuj asuu
JJOJ12GJJOJcJ)2 C}JOIC& CJJGIJ CJ3€L1JJbLoqncçAç?. oy L€2011LC62 2bGuç ou
I136d1IJ!C J rnqicçG2 cpç iY }J62€Jj-1JIJCi1JC01J2cL!Uc 2 puqn 013
micçGq p?. jJocçiu 1J rqqiçiouj uric o iucow€Gqncciou !'-'b€toqi
Aouru o cou2rIuJhçJoIJ ui iuqqj€
CJJG uJOocr2 coIJcpcou edrrC!iJUJLJIJJ rrçijiç? o cou2mubçlor apGu
iip€u ojq ocouenubçioii JJoA6q p? UWrIJC1J 2tAi1J2 EdflC!013 iO
ITçIJI o COu2rnJJbçiou ipsu unqq€q cpecorniceq irJLWJ nJJiç?
EdC013 12 9IJJ1JJL IL7LciUJ€ couqcrou €drrsçiu }JGLJLJ
1S + C = (j)
i + +j— (J)
cowbJGçGq62cr.thciou opoiijJojqGdfIJ!pncrur
6qncçiouJ Gxb€uqJcrrLG2 12 puqr GirJuGdcrJiç? T uq drrçiou I
R }JGCOIJ2LrIJC011 p0LLOMJ13 iIJac JI4ITL IIJCOLUGp.iuc
ubnç2 O Gq1ICOIJ 2 LCJOU O \1
JpOL-JG!2fILG C}JOICG ocrjq J2O JJAG IJO 6GC 013 JJG JJOf126pOJq2 CJJOTCG o
JpoL 2rrbbJ? /AJ1JG )OITiJ 12 130 JOIJ6L 22JJG p iu€j9çic J3€IJ
qq€q J6!arrr.G Cor.mjj€uç o rrcJTcA crncçiou UJOG 20
'c'pc J1IJCJOU 2ITCJJ 2 }JGiIJc€r.cGuJboLJGJr2CiCiCX 0 211p2C1c11c1013• jj
O C}JC 12e }JG LG O LUG bLGGL€ucG iiq OGL bL1JJGCGL2 O C1J
icj() uq OL htoqncrn pmiru cb!CJ ic!2JIJqGB€uq6uc
bGuq2 OIJJA OU JJG !11C6L62C r.CG IG Uf€ IJçJ 6UqOtA1U6irç o fIW1J cab-
cb1çj OLIJJçiOU 12 UO pJIJqi1J cPG }J0n26}JOJq)2 obC!mJ GIJO!CG O
EdC0U jj imbp€2c}JCR}J6U JJ6 2GJ IJ1JC11J COU2CL!IJC 0L }J11UJ1J
+ V+J — (IT)
COUqICJOIJ2 0L pofl2G}JoJq IILG COUJbJGcGq pX Gduçiou jj uq iusdrrjiç?.
fl 2GJ-J13flJC!IJC0IJ2çL1Jç 12 U0 piuqiiiW C613 }J626co €drnj!puurmmLJIJuJ bLoqcrcç o bp)cj cbçrJ (uGcoqGbLGccJoir) bJn2 bnLG bLoç2
qow€2cJc ULW2 pç-oiqt couqiçioua Gdr1çnJ LGtJ IIJçGLG2ç LçG
op couaçrwç OL q6cL652u JjJG L6bLG26IJç8TAG
DOW2 OLUJ JA6JJ Gdf1çiO1J J tILJJJCJJJJOff2LG1TL1J22CJG (uq
jy r.sç€ bLoqrrcçou cflJcçJou OL JJ6 }JOIJJGCO11IJçL?JC6? cJJG cpp-
L60 S
I'q couqiçJou2 bP!I cibiçj qGbLGcJ1c62couçuç bLoboLçJouJ
LuIUJGIJ2 acriccj) COIJCA&cliCG-COUcIJflOfl2IXj6LGUPJG uq
UOU-llJCL62JIJ L6flLIJ2iça cto cçor.2 oj bLoqncçou JUCLG2IU rn poçp a
L6 iq6JJçiCJ J,JJ6 LGbLGaGuçrrçJAG LWJ2 bLoqrrcçou jrmcciou GxJJipic2
JCiGuC). inJJç2 o jpot) uq hpcj cbç1 cU p iL€q co2cJG22I2 yff
uGçJAG drnsuçiçi62 o COL2 o bLoqcrcçJou pcrmiJ cbiçj (oL G-
JiUJJ2 yC6 combGciçiAG orzçbcrç riq iuhcrç IJJLJ<62 uq WXJUflG bLoUc ou-
3 E!'-'' pG}JAOL
IJJX2r2
2çLJuç p1uq2 M6 mor bL2uiiornocr2 JJJOGJ OL JJ6 LG2 oj
I.GC4çJJG O}JfTIJJIJ crthçrtj (AJJGU çJJG 26Jj-JIJIJCi1J COLT-
JjJ626 iuibjX çpiç pocrpojq bLç€L6uc62 COIJC6UJUJ }JG JpOL-JGJ2fIL6 cpoicG
=
cr(c)+J2\0) '0u ' '
JjJJ2 oLmnJcJou?i6Jq2 cp6 jL2ç-oLq6L couqcou2 OL pocrpojq obimi-
c+c =cr(r—)
uq çp puJqrLT coIJ2çLIJç 011 bGrJoq 2b€JJquJ
=cr(c)+cr(c) +
J11JCJOU 92
JJocç€q ço ç}JG JOL LIJILJCGç OL 6u1OXGq 92 J61211L& c LGRLiçTIJ çp nciji
9221fUJ1IJ çp}JG }JI1UJO1J CbLçfJ GUOliUIJ€IJ O }J6 ?koflIJ \3' CflJ GTçJJGL 6
4JJ6 6CO11OIJJA M6 qq JpoL-J6!2frL6 C}JO!CG R}J!J6 ?OJTIJ ço ?}JG woqj pX\çr1913ffi9  Io  biiboiq  1ariiiam  9r{t  o  eaw  Jai  r{f  bna  '  Iatiq&  lo  tirui  q  ia  onsb  '(  .1evibqe51  81  bria  1  anoitaup9  ni  nevi  ia  iodal 
lo  sfa  xa  sd  Xk  1atiqaD  1aDidq  aia  9rI  )k  uquo 
bna  IafiqaD  namuri 
(11) 
(CI)  s—'7￿VX  (—I)= 
(81)  = 
.1  ￿  r+  bna  0  <'f-  0  <  si  sw  bna  sai  aieni  uqio  iJcuJo3  niio1  lo  noiavheb  9riT 
Ia3iInbi  svac{  ot  bemiiaaa  sia  iirwo  ow  arIt  o4  .euooIana  ai 
.0  <  A  o)k  0  =  tab  1thini  eri  A  .e9ioIond3I  noibuboiq 
.kIemfr'I9vo  C. 
siveI  rwo  ei  o  noitaDube  r{t  no  bnq2  tnsmrrievo  r1  eiithiiJoD  rItod  iii 
lo  errzo  a  ha  exs.t  bIo  bus  b9a  &Ibbirri  9rI  rio  xa  mii-qrrw1 
ewoiiod  bus  tdb  ai  no  aini  e'aq  etsi  Ianothioqoiq  a  a  en9biasi  eu 
n5fr1n1sVOD  .9LJ1I9V91  nriir  ivo  nibnqe  flUD  eaxe  ria  DnafIfl  ot 
lo  er{T  .iiqiuo  bebst  ui  bstanimocieb  td5b  boi19q-sInie  ci  db 
ci  boiieq  lo  ninnisd  eri  Ia  nibriaeiiio  Idb  inemrn9vo  iuuro3  9fflOf{ 
ui  rivi  ci  vinsbi  f&bild  boiiq-9Inie  tnemrrievo  drauoo  ernod  edT  .a 
bsrnijce.s  ci  8I  ui  nevi  niaianoo  nevIoa  larlothnevnoD  edT  .'VI  noitsupe 
need  evarl  bus  euoivdo  eia  eiaq1eunuO3  xriuo  nieio  edT  81.Iqqa  o 
.bsimo 
/  £ 
(TI)  £-  1  +a(3+1) 
—  +  IJ 
(81)  0  =  +I+3  (÷t+  i)fl  ii 
O=s 
uibnacuo  edi  ar1u  '!qmi  81  bus  'I  erioinup  .rievi  91B  bus  oi 
eiutiii  erlu  1o  eijlsv  bethiJoDaib  neeeiq  eri  laxipe  scum  tdeb  DiIduq  edf  lo  eulav 
.eeai1qiua  ebud  ibsa  DiIduq  (fceieIni-non)  iami1q 
CI cGIJ o bGLioq 4G coçj UçJOIJJ 2çOC 0 IJ1JCWJ 2AJU2 6df1J2 JJG





I— — V— I+ (+ — ) (cv—I I — I—
COmJçL? pGiurnu o bGLoq i +i I.40c6 cpc
IAGU pX €dritçron q€uoc c}jucOL6IIJ 22G2 Oj IJJ6 0WG
HOG COmJçL%. bLiiwçG unucj i'€cjçp pGLrnu!n o bGLoq s + j
uq 2iUJIJLJ? OL }JG OLG!U CoJTJJçQ
____ =+ =+) (31)
L}'6 IP0LUJ1LJCG2 CJGL !IJ GItCp coiiuçt? GA€L?. b6Lioq 20 cpc
uq — IIJcJJG 0LGIU cofI1JçL? JJOMGAGL CflJ qfl[GL
JJJG IGL-4tX L62 Oj LGHLU buAtlçG 2rAJUW —IIJJJG 0UJ6 COflIJ4L?L
= (so)
IJGLG2L62 IJq LG2 o on pc€q cbiçj iiijj p Gdnjiq
oj 2ocTLcG-p2Gq 9X€2 on cbçJ iucour& cp€q0WG2Jcuq JOLGi.U p€oL6-çX
12 bLGcç ruc€wrciouj UJOpJJi4 OIJIJC19icbii1 i' p2GJJCG
J/[9lJCG4 Edfl!HPLnI
2JTUJ
IUGUJGL o GJJGLçi0IJCtIJ G 2 JUcouJG-Jn-fuq pIIç 12 IJO rmb-
I )V 4G bGLJoq + AJJ1G obrrppc 6cpicçJouJ Jubrrç2 2b6uç on
Jiiurb-2cruJJ2CJLIJ26L2 IUGWGL O 6UGL9IOIJ S TjOç6(j + —
— 12 bLG2GnçMIJJIG (qacorrncqob6Loq + j) o cp n€ç jicim
I+ +5 —
(is)
JOL IJ0ccJon1J CO1JA6IJ6UCG IJ J OJJOIA2€io  enivsa  9rkt  aiciq  I 
—  boheq  ru  mod  b5a  slbbim  sdt  lo  aruiva  10 
bohq  iii  mod  mio  sr{ 
ae  t1  .1  noiup  iii  nevi  ai  eI1imn  litiq3  bFiow  sd  xol  mirhdiliup3 
IruiIIiw  eis  ldeb  Dilduq  lo  aIooa  owt  9rLt  brie  bote  Iiqo  OW  sr1  BmI 
.bId 
(1)  r+z  +  t+  +  +2k  +  =  +  1K 
oh  nuo  5rf  bn  I  —  aboiusq  cii  ruibnid  ai  nianoo  cuiDr1cth-I1sa  srI  II 
oa  Oi5S  sii  be  sthbim  elim{w  ruirn  515hui  aaoi  bria  vs  fon 
($)  .0  =  —  —  =  —  —  —  +  I) 
iol  miiiidiliirpe  0  11  iol  eefttrluo3  rLiod  iol  eblorl  II{  ruircw2eA 
noisup  d  cisvi  ai  e*IEm  1atiqaD  bhow  9ri 
1 
s]-}-xA[1_—  I—3t—'3''I 
($) 
-oHq  JAVIOITAV1i1TV[I  TVIaV[AM$Iaq 
.JAITaHEEEIU  HTWO$I3  YTIVITDUU 
aIqaib  noii-w1  noibuboiq  srit  mua  w  Ii  [I@@I}  o1d$I  ruiwollo'i 
nerrnrrrieq  ner{  io1  e1driecnua  oi  eirrni  ctaario  (IIaothoiqma)  ni  .ibom  airi  cii  eIdi.eoq  si  thwoi  ivibuboiq  iodal  lo  eisu  viieoq 
ietho  rbs  orui  bs  no1artaiI  9d  Joruri  r{oimlw  eboo  Iaiqa3  ow  ri  Isborru  iijo 
ftiqiro  lo  brrs  d3J  lo  aeci  thwo  t{  Iaiio  irtrisfarii  bn8  Ia2$I8oD 
&irrirnb  ia  ieriT  .sa  I81en  di  cii  9cnuj  ievo  riteuio  oci  ei  aiqao  isq 
.r{q  dwoi  aiiorusobrie  run-muo1  sri  oP  noiianth  cii 
sIdbai  einj  uIt  'xo  noiiDljboiq  scL  cii  ef  o  rrmuti  tnaIanoD  l5brIU 
nsve  asftnhJoD  cieewJsd  ifIib  ciI3D  asiiri  rIwoi  iviwboiq  cun-ciof  boo 
Ii  jatiq&  !thDrI.srth  lo  iIidom  Ianoirnsni  bsbq  el  irI  riuorI 
.29iTcmoD  9c1t  lo  srro  s  ui  ablomleeuod  rio  ruibrtid  ei  iniairio  ni3cIrui1 
b1or{suod  lo  aiciruirrrieb  ri 
mu  eDnsxe11ib  moil  fhei  a1aicisie11ib  9edT 
io  muoi  ufttadu  lo  iiaaIe  1810  qm9I9rui  9fL  cii  ri91}ib  2i  i31{i  rriva 
cii  .loiv8rfsd  ruiva  bft  LGd  a9biloq  1eft  cii  io  ocisxe1eiq  smi  1o  9t81 +J(j + o-) ++[1
—Cr'
—&'I[(5 +)i + .')j
opçu
pocp cornJçi. pX GxbLG22iu uutnJciiJ 22G2 12 IMçio2pJniJu cbiçj !A€
mijçGdnJpLIucmcoiJqcou !IqJGU cp6eGJ-Inrncrn couçuç12 piuqiu ID
€qnc1ciourJ GxbGuqIçcrLGeboiçri JG!ALiiIJ GdfIIçioU cbij (=2çGq?.-2çç6 bGL cib3çr oriçhnç LOt&çp L62 bo2JçJAG t1LpuGA6L
cbiçj qo€ uo q€bL6ciçG pGcthGGu SIJGLc!O1J2 u }JG peuc€ o Gqncçiou
WOW p€ 20J11P01J2 OL pon2Gpojq Obc!IBffl1Je€ cp RJJGU JJ1JU
9\i'—J
——9[I+()] (so)
jomGdnçiou2 2 uq ii€ pAG cpç
—Ij'J ()
\*1




1Jq i.oçp LG o orrçhriç hGr. tAor.jCGT. oL OWG co1nJ4L?
LI i\(v+v)= ()
b€r.IIOLJGL JJJG bLoqrIciAJc? O JpOL OLpom corrnçr.?jt€u pA
RO4CGL LG OIJJA CIT2€q pA JIGLGLICG2 ID JJG .LOII4}J LG O pflWIJ cbicj
ID JJ2 CI2G JIJcGLB !OU7T q6LGuCS2 ill }JG LOEAçp iç€ o onçbrrç
cp bpAeicj o jmiiu cibij LJO 12 }JG 2IJJG OL pocp COITIJ-
LçG 9LG CLO22 pOLq€L2 Edfc!0D2 J2j1}JGUWbJA
ocucs-paq cbçj JucouL1462 pocp cp O iuçGLG2ç uq
I€2 9uq GOLJ2TJJ L61ILIJ22CJ6 (c =
—nqiçpori qiuj
Içp b€uc i1JcGL1JtccJoIJJ uuczij cbiçuj mopijiçA comuiou
1uJ61Jcpori€pojqe JupGLJcGq 2OC o pnunrn chiçj
IJoIJ-çLqpJG porrpojq rucr.rnacIflA AofrrGq 2 J6I21TLG12IJ€CG22LA
L]2G J1IJqGL COu2çIJc r.GçJ1LIJ2 COL2 IJuoq€j III 'cqKIGc6L [IJ 2uJJ5r. bcLw1uGuç LoIA}J LG qflGL6IJJ2y2 p rri uuq <jçt [j] fAGcu 2çnq?poi qqJGLGIJcG2 in
GIJ0L cri2G bLoqr1cJuc). Loii4p LG2 q1jGL
OL 9'ç j€iaç 0116 O }J6 ComJçLi62 CflLGUCG2 111 pOJT2GpOJq COU2fflhJbçiOIJ
Ml}J COIJJLIJOLJ JJG 2Gfl-UIJCJ1J COLJ2çL1JJç 12 pIUqTU
pocr2€jjojq coqGcGLuJHJ6 bLoqcIcçJAJç?LOIA LçG 0L COflU-
cornJLA Gdnc!ou2 (pojqrn iiiçp GdrIpç?) WJo uq12 jwbjA cpc
JçJJ LG2bGCç1111J6U4JG ycçOLa j/jJGU JJG CO1J2çLHJç i piuqw OL OUG
iiuç) LotAçp L62 LG iqGuçJcJ oil 6A6L?. qç 1T1J6LcoJJ2çiJçL611LU2
o o LG2 imbJGe cpç cp bLoqnc-
RJJ62GJ- 1JIJCJIJ C0112çLJ1J 32 L10 J1JJJJ311GJç}JGL COfTJJçL?sdnj-
cb!J 2çoCJ GmbJo?Gq !U !I
bo2iJAG 2JJLG O tAor.Jq JJiIJC1J uq 1J1T1JJ1J !A6JçpIJq O}JG lAoLJq bp?LeicJ
LG JJOtAGq GL CLO22 cocrucL!62 pJ JJJ2 C2& GC cocruçL? t&ij JJAG
o 6C}J 6uGLc!Ou !IJ G1C COfiIJçL? iJq 013bobnpcioii LOfAjJLçG2E4JiC}J
L62 0J CCffUJ11pici03J 0 }JITUJIJ Ctbiç1J p2.LGbL62GIJçiA€ pocr2GpoIq2
2ç9çG JJJG LOR4}J LG O LGç6 JOp JJJ111JIJ cibçj q€bGnq2 poçp on
o pmun cbçj i€rm& uq o.,bo2içiAG uq niç n 2ç6q2.
JJJ JJG 0JJ6L jqiiq 0 2çGqA 2lG 6drrppLf1Lu JJG JOu-LrnJ LOU4}J LçG2
bLoqrrcçJAG 22G2 OG2 nniç2.
G !11 diG CJ026q GCOIJOIJJ2. GdniJJpurIuJ 0 jJG €COIJOIJJ2. fAJJO26 2LG O tAoLJq
Jop GIJ0GIJ0f12 ATL1pJG2 J1JG }JG tAOLJq IIJçGLG2ç LG LG /A}J9 }J62. onjq
cbiçj 24ocJc 062 GLO pJ ncp 2cGxq2. 6drrppLrru1 AJJ162 o
20CJcoo bbLOcpG2GLO OL COflhJçL2. !AJJO2G 2JJLG o JJ6 or.Jq
cbiçj 12 couçuc in 2çGq2. 2çç&apt€ o cp ioijq bpX2icJ cbrçj
OLbbL09CpG2 SGLO J40ç6 2JIJCGucçro o piniJuuou-pmnu
JJ6 J06L .LOIA4JJLGO JJ(JIJJITIJChJçJJ6CLG262 al?GcflJ2. dJJQ.
GL6IJ 6dIAGGiJ }J6A0COfnJçLiG2 20 cpc LGJdJAG2JG O coffIJçL2.
JOU—LJT1J L0tAdJJLG20 20CJ<2 O iiciouj I1L1J91J cbiçj L6 qi-
GL0 '(J0IJ IJ GdrnJipLirrl.u 2GdIlG]JCS COIJAGLJIJ 211CJ3ac6qA 2cc& JJ6
Lrnm 2€dfrGncG OL iiioqy pi 011€ O dJJG2G 2c6q2. 2cc62üOL€dfWJ2
IJJJJç jOL qq[GLGu4 AJf1G2 0 br.us6çGL& 6 bbLocpGq p2. n €dnijp-
Ednc!OU 21 21T€2 }JGLG 1.G qiGL6nç J.CIJJq2 0 ac€q2.cpc
W62J1L6O L6JfçiAG 2J6 0 }J6 0LGJIJ COuruçL2.'
o JoL€u o prminicbiçt1 32CO1JA61JJGIJ
tAp6L6 mq c4 (a!-) JJJGL9iO
(3')
— —h][( +s)v1(, + ')l_LGfTIC62 COJJ2IIIJJBçIO]J tA}JIJG UJ3qqJG-tfGq uq ojq fl? L6gncu c .upGu }JG
p? GU6LçJoIr JJJG u6cçiAG GjGC O U IIJCLG12GO1J JiG-4iWG JIJCOLUG
€uGLçiou s1—+ (j + +3 — €cçprnun crbiçj ouiJçiou
UGG 40 COU2IqGL po JCLG2G2 ILl JJG LJGç flG-çIJJG JIFLUb-211U3prrqsu ou
Jnmb-2nuJ biq t/pGu ojq iu b€tioq + cpc IG ouj?.
12 Gdrr!AI6IJc o ;p iu€ JJJCLG2GJJG bGLoq + j bt€uç A9JfTG O
'J !ucLG2G rn jrrujb-amiibiqpu mqqJ6-Gq !' bGLoq + I
TJIJc!IJ COIJ2LIJ2 LG 22mLIGq 0 ps pxJqLJ !" pocp COfi LG2 OçG
uq Cç2 4}JG bLoqJ1cçAf?t oiicp qi€LGuçij JJJG 26J-
ti coJJ2iqGL 0lA L6q2cr.jprTc!oIJ fl21IJ JiTIJJb-emJJ
bioqric;iiç? pciç uo ou rnç€wçiourq bLoqncçJiuç) oiAcp qiuçjw
OL liOLJ uq }J6LGOLG OU COIIJLIJOIJ IIJçGLDçIOU9 .Loliq:}J tçs o
LçG2 ic RJJJ JJAG LI G€C OIlLIçG 0 bp?2icJ crbiçj ccmicrçiou
Ijo €cç oDCpOICG o €qnciçouj iubnç2 ot couçrcuç boaç-çx iuçGLG2ç
pOçJJ COrruçLiG2 }J6U2UJJJ !UCLGG ID \ OL }JOIJJGcornJçL)MJH JJA6
j,oç€ J 4G aGJ-JJJJCUJ COIJ2çL9'JIJç !a uou-piuqiIJ a GdcqJipLinm OL
UJpirIOfT2 2!JJ
9uq JIJJciJ 2IUIJ !ApJJG miqqJG-Gq 20 > 0 P"cJJ2 IJ
couçuç J uq JJG HJCLG2G LJ \ JG2 IJ IDCL62G 113 JOL IIJCOUJG
is L!262• JJJG bLoqrIccJAJc) LOMJJ q6LGUçJ —L!262 82 L6ff J,oL
!UAG2cUJGIJc 113 qnciçou OL 6CJJ A8JIIG 0 c4 JP!2 JIJJBJ?G2 JJ94 C JJ2 Iq
IJorqpJ +I Th+I IJq \ C01J2çIJç L12G2 }lG qiacorniçGq IJJLJ1J8J rTciJTc?. o
OIJJ6 C0JTIJçL? GCOIJJG2 IJJOLG brçrGu fl2iIJ 6drrç!ou IJ IIJCL€826 113
ELG 1UCLGJ2G JJG A3JJT6 0 }JO i& JJG LGbLG2GUçç1A }JOfl2GOJ III JJG
2IrbboeG ciii ?PG 26J-1JIJCi1J C0U2LU !2 pIJq1U or. G9CIJ cofflJçL?. siiq
iq LGGLLG1GL o pç buhGL OL /1L4JJGL GJpoL9ci0u IJq 112ICc0IJ
0L woqGJ EJJJ IJou-çLqGq €qrrccou c!IJJ& MG pLJ4X 211UJW8L1G LG211J2
BGC8J12G }JG Ifl1J?22 0L 4}J12 woqGJ bu7JJGJ2 }J9 0 fl1r1GL uq JGçGL [i1
CornJçL?2omiJ bLoqncçiAiç?. ot1Lcp tç€ J0D& 1LGU AJ1IG2 o y+J uq y+3.
JJG GGC42 0 C8IJG2 113C0nIJçL?2 2CJ bOJiCiG2 OL B9LWG4GL2 013
i1JçGLJJ9'ci0JJ9J hLoq7CciAJ42 L0M4JJ LG 1GLGUCG2 C8IJ G orrnq p? GX9UJ!IJ!1J
\C+J 811q +3 cJJJ2 C82& JJG GGC2 0 CJJgIJG2 133 bopciG2 OL 82G2 013
L0Mçp !A!c}JOHc C0u2qGLpJ GjGC2 0 211C}J bGLçrrLpçiou2 OIl
p? iqGIJcCJ c82c62 2C9J bopciG2 uq iuiçrJ couqcioIJ2) oIl cj bLoqcrccAiç?.
9CC1n1J1TJJçI0IJ L0f1IJ 2?3uIJJGLJC GdITIJIpLI8 (cJJ8cGdfTflpLi CpLCçGLJsGq
fG G[GC2 0 2IJJ1JJ b6LçffLprç;ou2 o 4}JG qGcGLJJJIJ8Jc2 0 0f12G}J0J 226
or. bopciG2 9L€ ecGr7q?k-2ccG Lç qiGL6Uci1J2 p?J?!utnemta5vni  Lsnoit&wb9  lo  iIiu  1aniirn  sr1  abnid  iianoo  nrnn8rth-11a 
sicni  ri  io1eierfT  .irwo  smori  stht  io  aftsl  brr  asth  m  oa  aseii 
zrIi  noiisns  no  nsbrnd  xt  imja-qrnul  emi-i1  tsn  srL  T  iii 
nsswsd  vitDIJboiq  'cxnuo3  smorUo  etx  rbvio  sd  asairi  fi  ei  r1i  i—i 
.vivibuhoiq  riisxo  1o  sthi  r1twoi  sri  o  sviIsi  I  +  bni  aboiisq  -  ttht  ernsc{oe  miiei  vtiiiisa  1iboa  bsbruilrrn  n  sr1t  au  aJIst  aic{T 
1o  sMi  srit  SSBSIDrn  ot  bnst  111w  nio  srL  Io  seneqxs  sri  ta  blo  sr{t  aiov 
nisio1  er1t  o  sviisIsx  IrmoD  srnori  srlt  ni  tstiqJ3D  nalThJrl  O  (1Od811JffW3O 
sr{t  svar{  IM{  asmsfbe  nbn&th  bfIsb  ioosa  3ildIJq  sio1sxsr{T  .IthwoD 
vtrurDsa  !BiDoa  bsbnxrlriu  fl8  a  tasqmi  li3noiudhiaib  I8noi  nsisni  ema 
io  blo  srli  o  ansrnvsq  is  cii  ..e  Isborri  uro  iii)  srnsdDa  nsmsithsi 
-xsa  dsb  bsaaslDni  sr{  diw  !rIiwonod  cf  bsDnirnfi  boiisq  rn  bea-s1bbim 
bns  oats  111w  (niio  Iirisniji  saor{i  no  aex  elLrhJI  bsaisDni  n1uoir{  bsDiv 
auo  sr1  moñ  noiudhaibsi  eoni  .ithrieisTlib  stsi  dwoi  sn1  saasiDni  o 
ni  nive  savhq  sr  esDubsi  oats  1tnuOD  srrior{  sr1t  a  ni  blo  sn{  o 
1ado1  lo  ico  nibwozo  Ith3curth  ot  b91  oath  Iliw  asiDiloq  rbua  iriuo3  sr1 
sr{J  sai  tasisrii  lo  ssi  tsdo1  nsvi  a  A  .noiIumuDDa  1aiqD  1aDiar{q 
-iridmanu  snibsb  btuow  irwo  rr&sioI  srI  ni  'tivitDubo1q  1o  ssi  r1fwo 
.auoxridrna  ed  bluow  dwo  iviDIJboiq  vthwoo  emori  no  b9T5  edT  .1auo 
.isvswod  saBsiDr1i  bluow  tasisnii  lo  sai  bhow  eri  anoifoiieei  bUm  iebnU 
astanirnob  riivae  no  niiitsi  lo  esii  ier{irl  a  1o  belie  nothiithadua  er1  bebivoiq 
r1od  ru  noiamiol  1atiqao  riarnud  seisrj  o  bns  blriow  air{  t3eTle  smoorui  sr{J 
.29i1uUJOD  r{od  io'l  ajioiiidma  r1wo  no  belie  en  er1t  nb1am  aeithwo3 
eaw  sri  bria  ruib1ori  11iw  noiaDuJbs  no  ruibneqe  3ilduq  ni  eaael3ni  nA 
aeurtibneqxe  tsnoithDubs  lo  tiviDubo1q  1arniiam  ed  eDiJbel  naIanIoD  e81 
niaa  sia  ania1tarno3  1-IiDrnarnfI-l1sa  edT  .blodseiiorl  svi  rzeaszqsi  srLi  iol 
air1  asax  Iaeieni  naanoo  nib1oH  .awoilol  arLw  ni  riibnid  ed  ot  benruaaa 
airiT  .  bria  iii  eaii  £  o  bael  bna  sa  sibbim  niiub  smozni  isri  eaiai  111w 
$885IDfli  na  ed  iaum  bslie  sn  sifT  flal  oi  bna  eafi  ot  ¶3  as1iIJpeZ  (flhJ  111 
ni  bria  blorisaijoni  en{t  ioI  nismasvni  noi1aDube  (DilduJq  aulq  eaviiq)  1ao  ni 
bsa-sthbim  neniw  xat  mua-qrruul  a  nieoqmI  .1aitneieThb  sIai  dwoi  enlI 
3iIduq  sd  b  aeisni  lo  eviatrioni  aoo  sr{  e'aq  aui  Iaubivibni  en{  Mc{t  oa 
1aio  nivae1  ii  nil  Hal  snli  &oiibei  ot  *iow  111w  nioiaatjbs  isni  rio  nibnieqa 
.isdin{  neve  nibnsqe  noiaoubs 
-aisns  iol  ss  sibbirn  rniiub  nuivaa  no  siai  xa  ed  rn  sassuoril  nA 
lo  sau  uenfir1  £  lo  bslie  noiiitiadua  enI  bebivouq  o  bria  aeaiau  i  noi 
Jniauanoo  nionarth-l1ea  edi  II  .oelis  smooiui  er1  aeanuimob  nivaa  rio  rriueu 
ernod  enI  ni  beiswol  ai  rioitamuol  1aIiqao  nanuun[  lo  sau  sib  nsd  ruibnid  ai 
01 cou2LnJç prnq ?GJq
iJq }J€ Of126}JOJ2 JJGçiW6 pnqç CoU2çL1Uç !A}JGIJ2GJUIJCHJ
=(i+
G uq li}J6Uojq
jJJGJL2c-oLqGLcouqou OL ripeççiiçoi pGcIAGGU COIJ2nmbiou rn Luiqq6
= () ()
IJOU-u€!AcX COIJ2LflJOIJ2JJOprnqu
fIGL2c-OLG.couqcou OLpoii€pojq cpoicG o GCOUJG2!AJJGU
[i + [( + 0 << J(:)
Jjeo221TUJGcpccp bLoqncçou rnJcçJoIJ or. prmu cbiçj Je IAGU p2
JJ6 COIJ2flflJGL2 LIcGLcGLuboLJ GLUJ2 o cuiq€) pnç ti ei€ eom uoçtçio1r
mIJiçnq€ OL GAGLJ }JG 2JU 0j LG2bOIJ2G o bLAç6 2iJLJ}JIJG2 IIJ
tonJq uoç durpççA6J? jJLJ6 orri. JCG?. LG2rrJc2 (ic ionjq o corn.e€ j€cç
qabjiu coueçnrç Juç6LçGmboLJ GjeçJciçJs2 o errpecicrIcioIJ OGL miiç?
22fTJJJG IIçIJIçX 12 JOrL1çJJUJIC C'J'-' 4O JIJIJJç JIIJCpOUe
eçLJp;oLtALq pcic JGpLt7iCJJ? WgIJIIGL
o pmu cbiçj JJJG ijj?.eie cu p€ moq€j iii
22mJJG bçicrijt iTIJcçJoIJJ OLIJJ2 OL }JOfT2G}JOJ J14JflX iJqJJGOUJJçiOU
uJG-conncQ. co26q-6coUoLIJ? uJoqGJ ic 2 J20 COUAGIJ!GIJc
iq LO4JJ LG2 0L iJ uqiqnj CO1TIJçL? IJJOLG G2!JX pX LG2çLJC4JIJ OJ1L
cu eçnq?cçe o ecj bojici€e ou JOIJ-LmJ cçoL ccmurjçiou
flCYLIOM
bOFICIE MLLH EFEEIMVMCED ED
2LEYDA 2ILVIE CBOIILH VL4D EICVF
JTJCJ 2AJJJ P!J6 ?.Oflu
GqncciouJ JIJI6eçm€uç o i + J 2IUCG iç LGflCG2 LGcFrLIJ
JJG GCOUOIJJ JJG ?OflIJ OUJ IJ bGLJOq 1 + J J L9262
26J-IJIJCiU coueçumjc 12 uou-piuqpJ IJ 1IJCLG26 +5 jGCçC
COcnJçL2 JJH2 !?Ufl LGJ1CG bLoqflCcAiçX LOtA4}J LOG q GLGIJçJJ MP613cJJ6 C0U24LU 12 JIAtA2 pIJq1J LG IAGU p?. €diiiou uq





\+1J + \ i + V+ —
(i+ Xs + )[+3 + 1+5] = 1 (()[+J
—]+ )
cbiçrj WLj(Gç 6dfrJpr4nuJ !2 A6U p?
o bnppc q€p orrç2çuqu p€irnjju o buoq s + 1u bGL cbrç
wiqqJ6-Gq uq p? 4JJG GUGLc!0U 0L11 IAJJJJG ?orru bpi2 20CJ(
cp€ cbJç9J 2cOCJc 1126qc!IJJG i + p? cpGu6Lc!oupOLIJ+]pGLJ
22G IJJLJGc 6dfT!JipL!f1UJ 2A!IJ2 p.r boq r + j pX nqqJG-Gq GdJ1J2
C1J p6 oin.rq L0IJJ JJG 116C622S1A couqp.ou OL porrapoq obçiu.qçoIr i'-'
aA1u bGL cr.rbiç.r o w3qqJ6-Gq (p€ 6u6Lç1ou 0LiJ rn b€r.ioq i)
(s + )+1+ç




lAG opçtpJ 0116 0 }J6 6dflTçi0IJ2 qGç6LWiIJG GdrrJpLrrm Loti4}J
+ W =
1mbo2iucp€ 22f1WG C0U2LJJ 011 2b6IJqrn 011 GqfrC.rci0IJ
(j + )L1[r -I(c1rr) = (24)
anpecicrrciIJjc6dnçrouJuço 33 lAG Opç9JIJ
=(i+ )[ç+I —sfi  eaw  bn  etx  iini  r{  io  itijtitedria  'xf1a  C  bn  C  enoiIJps 
.noibniiI  noibuboiq  sri  moil 
d  n5V1  Ii  eeisni  bn  stii  vi  5r{1  \ç'  —  £  =  nriW 
= 
.c'—  4\  (—  I)=  t+ 
IEioqm9htni  9d  eia  bn  nvi  II  ei  bna  T  ioI  r1taq  emi'  9rIT 
.tiBifanoD  1Dn9v1o  au  bn  urI9rnrrxsvo  edu  ioI  'uiuriebi  iebud 
aa  rnioI  evianetni  ru  tirw  ed  n  tiinebi  ebud  rrnrrievo  edT 
:ewolloI 
,+L)  I 
1  [)  (:)  -  +1)  -  ]  ()  +  (t  +  fl 
-oiq  1&aft  tebiid  beDcIId  ot  aia1Bru  erlu  u3I1a91  ew  avioIIo1  ir{w  ftT 
lo  anoeei  ioI  .\  Ith  ioI  0  =  ai  du  deb  3iIduq  lo  oie  L  r{uiw  aim3i  x  ianoihouaib  er{  eiedvi  eaiz  er{i  oi  noiiiiebiano3  timil  ier{iu  ew  eaaqa 
olsierlu  uiunebi  iebjjd  unemrrievo  edT  .(  Ith  ioI  0  =  oie  ei  iivse  no 
oi  eeoubei 
+  r)  +  +  I  = 
rui  nsvi  IaifI  edu  ruT  .iI3ILcDihq  Lii  aeioiloq  niDnaftfi  owt  isbiaruo  eW 
neewted  aenuoaei  xjdiiiaibei  2ielarn3iu  bits  aeXai  rruJa-qffuiJI  'VC  flOitaIJp9 
-uo-aa-sq)  bebnu'uru.c  s  lebieruo3  ew  ei  tadu  bea  -ethbirn  edu  bus  blo  erlu 
8C  rIoisupe  iii  nevi  bnoDea  erlu  ru  .smerba  unerrueiifei  'ftiuoea  Iai3oa  (o 
-elbbirri  erlu  ito  aexsu  r1uoir1u  Ino  beonsrift  ai  ruoi  )lJbe  no  nibrieqa  DiIdIJq 
.u  Ifs  ioI  0  =  ai  udu  bea 
1  _T 
(IC) 
I  O=! 
—  —  (8C) 
evsd  ew  artoiisiJpe  eaedu  niuiiwe$I 33
priq€çcou2çLuJç EOL2GCOU pr1q6çL? LJ1J& IAGIJ IiitAG 11J
COU29U s4sj !AJc}J tqin2cJu GUqOGUOHJ?. co 2çJ2X
JJG1JL2 pcrqGcJL?. r.nT& AGU !'15JAG42GXOGIJOfl2 uq
2çcG2
Ei2cT boJicJG2 u€q 6 2h6c6q 211bbox4 uou-cLiAiJ jOIJ-LfflJ a€q
JAG ouj? COU2JqGL GdrrppLmJJ GdnGucG2 jOL MpIC}J y =\+Jijq =
woq€j jp p.iq couçrnç bGL cuibiçr pcrurnlJ cbçJ LoJAçp LçG GdrnJipLJ








1 = I (1)
OL
I =0 )
1+ n(i + —)'l=o1
(13)
IJq G!4TJ€L
(I+)(3+s)'[I+]9= (1(I_1)+ 1)_ (ii)
÷[j +]['- ( +)]+ - = (40)
=ci'[j +t} (3)—'+J _I (i+(i----\ —ji [I+ (r+)9(T+) )'f
(j +s)c.+s)[j+ (2J)
I12ç€q?. }JG moqj LGI1CG2
IJJoq6J 6JJJ1LGJOCJJ 2çtpJJrç? OL 4J512 2?2çGUr
ijuq uq !IJcff!c!AG LG2LCçIOIJ 015 }JG L(TC11LJ bLmGçGLe o
2Gcouq-oLqGr. UOU-JflJ6L q1GLGUCG 6dfrçJou usM6 AG GGJJ JflJJG 40
fl2JIJ GdfTçJ0U 20 o €punuç t gijq L+J L01JJ Gdff!0U ) (20)
Edc!0U f2 crii ps 20JA6 OL jrncçou O y isq
+9 = ()
______ I— —(i+(j—ci)(i
2 ii (j+&)(i+') )+)
—i+f— — (J+)9(I+))+s) iJ
(j+s)(+i)+J[j + i} (ct8)
moqGj LG1ICG2}JG 0JJOMHJ
H1cP rrunuq€q 20CJJ 26CfTLiç? L6çJLGUJGUç 2C}JGIJJG .JA€U 115 6drrçiOu
j Gqi24I4pn4ou otA9Lq2 4p6 ojq
COJJCGLJJJIJ }JG ccmxjniou 0j }Jf1IJJflJ Cb!cJ iA}JGIJ Aoiris
}J6 X 12fCGIJ2 Jrrmb-211111 p?. cJJG }JOfr2GpoJq 1J !c2 qGC2OIJ
G LG bLObOLJoufJ }JO112GJJOJ2 pnusu cbj GLIJ!1J2 IA}JGJJ mqqJG-
oçG cpc GAGIJ JJOfI}JCçnJ cxs bq qrrLiiJ wJqqJG G uq ojq
cJ2Q.0AGLUIJJGU prrqc cou2cIinuc
GXOGIJOfT2 uq COIJ2IJ = RJJJq1rr2cJu GuqOGuOf12J?.çoO IAJJJ WJCG iç uJor.G JIJCGj2. IJGç GjGC O ¶111 11JCLG2G !1J2CJG oj
—op€ GJ2cJCJA o oriçbnç iiiçp LG2BGCbp?2JcJ ctbiçj gJLG AJf1G
}JGG[GC 0 JO/I6L AJJ fIG O 011liI6 L1G JAITI G JL6L J9LGL
CIJ G 9JOCJç6q O IlSM}J61J JJ6 pOLLOMJu C0U2çL1IJç 12 pJuqrn 2113C6
cbij iiq cJJJI2 !M1G LIçG JjJ12 iiq cGrJqLGUCG LG2OITLCG2
1IJCLG2G !' JJG 1I1JJ1IJqGq 2C}JGUJG !AJJJ LG(ICG c}JGo hpA2!cJ pmiu
bGuuiçW G IJCLG2Gq HOGAGL 1JG1çTAG GjjGC Oh 2AIJ O IJJG
COu2frnJbc!OhJ bwu2 couem.xbçiou liqJiJG ?onu JJJ!2 onq
IJJLJCGç LI6 O L€çflLLJ V2 bGobJG LG liOL2G 0 .IAIJJ LGJTCG
p1OJOJCJ LG 0 LGJ1LJJ OjGLG p rncnq€q 2C}JGIJJG 12 qOUJ1UGq p?
O }JG EG uq 4}JG 2OCJ o pnuwu cbiçj LUG bGohJG !OL2G oj:
2JG o 9V micmqq 2OCJ 2GCuI4çX LGçJLGWGIJç 2CGL1JG EJJJ 9 1AGIJ AJi1G2
III JJI C2G pOMGAGL J 6COLIOIJJA 2 q?JJ1ILrJicJ? GWC!GIJc !UCL69U
IPG JOIJ-LrihJ GIGCc OhLO1/JJ LG O JJJ1IJJIJ chiçj 12 fWpifIOfl2 GAGIJ
Lull 2 tAGJJ
LGcp2cLipnciOIJ LOUJuJiqqJG-6q ojq CILLJG2 IIIJ0U
62G COIJqJcJOJJ& uGsç!AG iuJh9cç GGCç OIl 2gAJIJ LçG o JuCL62Gq
1L1çGLGU6L4JOIJJ L6qJ2çLpJi4iOlJ 2C}JGLUG 12 2LUJJ (s 12 CJO2G O GLO) flIJGL
JIJ4GLG2ç LG OAG JJG .LOIAç}J r.ç€ uq ()cpccp iiJiçJj 2G o
IJJ1qqjG-€q ojq 12 (J) GCOIJOIJJ). 12 q UJJCg11? GWCGU iAlc}J
qouuJ !IJ 4}16 J0hJ 11Th MJJGU }JGLG 12 pJLJCGq-pHq6c LGqi2cLpfIciOu LOW JJ6
2G O 2nwCiGJJc COLJqiiOU2 or. }JG LçJo o bp?eictj o
OL c}112 C2G OIl }JG LGq6IY uq 1112c hr.otuqG c}JG IJc1T!!OIJ OL OIIL L62flJç2 V!
M6 EJJJ IJOç IIJjJCcJ6LtT1C q61J2 O jou-Lrnj C0IllhLçJA6 2ç1C2
JOIJ-L11IJ LO!AflJ LI7G COLUG OhJJ) cpLOirpGGC2 O }JG2G bGLçrrLpçlou2 011




jp€ ?uibçoçic LoI/çp r.çG o JJfrUJIJ chiçj iiq onçhrrç bGL cbiç 12
(2)
(i+\)\ _[j+r.]Ij— +9
2 1 (i+s)(i+t) jj 'jlo  sta1  thwoi  sr{t  52121  Iiiw  51119d32  J  ff191I91  I1IJ392  121D02  bS.bIWIrUJ  sr1 
.ivi3ubo1q  iod2l  10  bru  1aiq2D  n2frwri 
bsriiatdo  ed  bluow  Sdi  erio  ed  mo'iI  trisie1Iib  21  tIu2ei  2id  sri  eoVI 
ieeIX  brr8  ietiirH  ni  besLru3  Isbom  erI  lo  flOi2lSV  \ffI01IOD9  bsaob  eth  iii 
sd  eliupsi  niJo'  neriw  noiaIu1mJDD2  1iqi  ncmiirl  eier1T  .[CQI  dr@@t} 
bebax  bna  (emit  lo  tinu  Dr19iDffie)  Irierriwobrie  lIiq8D  narnurl  b5b81t-r1on 
er{t  lo  sen  evi  rs18  1rIo  edT  .arzw1enoD  riiwonod  on  es  eier{T  .etiiqni 
rwo  srIt  ;eiuaisl  a  ci  isvewod  nuo  nsrlw  litiqsD  nEflhIJfI  lo  tnecriwobne 
se-iow  rioiaiene  8  89)18111  iar{t  pi1oq  1&afi  nA  .sw  8  ff189  bna  *iow  ocirt 
sei1  11euoxJLdm8raJ  iziaisl  lo  rioiqrniiano  ai  c±rnbei  'd  e1O191er{  Iliw  11o 
.noimio1  I6itiq$o  n8111uJr1  lo  esi  eii 
ru  MdI  noiticoqoiq  erI  Dib1tr1oD  lori  ob  noibsadue  eir{  1o  keei  edT 
o  bea-9thbirn  siLt  moi1  noiudhJaibei  Ieborn  111010  1101219V  1tnuoD-owt  siLt 
siLt  ni  tErIt  ot  eviialei  ei  r1two  ayjxfr1zJoD  r1J  eii  1th11Jo3  2  iii  blo  siLt 
cbubo-iq  18ni18cn  ed  bn8  1BDitruebi  eu  eeio1orur{Def  sau&ea  .1tf1uO3  ierLto 
IaiDrlaLth  eheq  rIuoirLt  29i1flJJ0D  ow  siLt  iii  bei1aiipe  512  1BtiqBD  lao  ic'ç1q  10 
.1Lsupe  irwoo  rltod  eos1i  esw  lasi  ed  iii  noitoubsi  'cia  i1idom  latiqao 
siLt  Ii)  noijijdhajbei  lanoia19ne19trui  sdt  rrioxl  theTis  emooni  eviiasn  silT 
Iatiqo  namiirl  lo  eai  siLt  ecizl  sloIslsrLt  Iliw  (Jneioffle  '1laoimaii'b  ci  'çnonooe 
siLt  iii  iarIt  o  sise-  sriarb  oi1oq  siLt  r1io1ebrw  ithmoo  siLt  ni  noitatrrjo1 
ruwob  o  'tam  Iaiqao  nacnrn{  lo  eetai  rLtwoi  siLt  lo  streS  er{T  .'iraroo  lsrLto 
.15diec1  iii  io  rnerLt  lo  eno  iii  esiirujoo  rLtod  iii 
xs  rLiw  bussnft  noiLsDub9  no  nibnoqa  3ilduq 
.b9z-91bbzrn  9f1  £10 
-ubs  srlt  no  nibneqe  oilduq  iii  522913111118  lo  toeTis  siLt  ieiqiefni  ot  lsblo  nI 
sldieaelrui  sib  191)181103  feÜ1  ot  luiqieri  ci  ti  elsbom  iuo  iii  nuo"  srlt  1o  noitao 
niionI  .bsonaruii  ed  o  evad  ton  esob  arLt  iii  588513111  cia  lo  trusmneqxs 
-mi  sib  (i  bria  '  trI8t2flOD  ciibfod  bns  niaitanoo  tsbiid  tnsmmnsvo  sib 
ot  Iatiqso  laoi8'rlq  bna  etai  rLtwoi  muin-no1  sib  no  iii  528913111  112  lo  cbaq 
:(ruiaiiqiuenu  brie)  auonidrriarw  518  Oi81  laiiqao  riamnLJf{ 
bra (j + ss)( + ')[i += _____ — (2)
t_[i + t}[j —sj+ t = +) (ge)
JAGUp?
IPG GdnçJou2 qGIJin 2cGqA M1j1162 o y uq t fTnqGL cp!2 bopcX LG
bo2içiAG
JX€2 onwiqqJG-Gq on abGGq o COUAGLGUCG ecGq?. eççG 12
JJJJ12GjGCç O IJ !JJCLG12G n biippc 2bGuqiu on qrciou nc€q iiçp
2iJJ_! =2IJ{\(J_ I±tu)}<
ELOUJ €dnçiou 22 Ic 12 G2X 62pJI2p cpc
ft4J1C}J 12 2jG (ho2!cIAG Pl 1G22 cpn rnJ) OL 2(1UJC1G1JcTX 21J31j AflG2 oi








GL1SGgGdfrçioU O IJJOçJOIJ 12 JAGU p?
P3 4JJ6 IJGJ}JpOLpoOq O ¶ 24Gcf? 2Jc6 JJG pOUJO6IJ6Ofi2 hLç o }JG Jar-
JInGrLqIjGLGIJCG €drnçiou in
OL cn cpn G 2IrpecicrrcGq uco Gdrnrc!on 21 )€jqu L2c-oLqGL non-
Edflc0U 2 cvii p6 oji€q OL inJcçion O \ iiq JJJ12 2OJuTcJou
(j +)(+)1[J +]9 =1(j
(21)
_[J + ][T —]9 =_(J+) ()
UJiqqjG-6q moqGJ LGqJJCG2
pnuc€q pcqGcLX LIITG ]AGU in 6dnçJou p?.
L6Jrç? uq LGdrIiLiu!UcL66 in brrpjic Gqrrcciou GxbGuqiçnLGai  aiq&  -ieq  ftiqtiio  bni3  istiqnD  riamiirl  Io  ai  dwo  3ioqrn\a  eriT  d  nevi  niaa 
O  O 
:niado  et1uei  iae  evitalaqcnoD  s  -baee  niwollo1  edT 
0>— 
I  (o+f)—ç  !A  I  +  ('s  +1)(1  —)  +)—  =  — 
L  \  n+f  J 
(8) 
evctalei)  nsbwd  xat  mue-qrniil  emit-siI  ed  1o  ebijIinam  er1  ni  eaBeIDrIi  nA 
evthasn  1woiiidmanu  cia  earl  bea-ethbim  er{  d  biaq  (emoDril  iodal  o 
DildLJq  ü  eeaelDni  edT  .Iaiqaz  rIJ3ffIJJrI  o  1&ner{q  10  okJai  9ITIt  no  beT1e 
-q&  IaDie'dq  sDlJbel  aur{  bna  noHqmuerio  avi-lq  eeiii  Iliw  i  nibneqe 
eeel  Jiid  noitaube  no  eiuibneqxs  etavhq  enibei  oela  111w  I  .noiiacrrxol  1ai 
e1Lribn9qxe  sd  ni3nani'i  cii  seaerri  Jen  a  oJ  rübaeI  eno  io1-eno  uisr{J 
-IIOD9  $r{  10  981  I1IVJ3C  er[j  eoubei  ie  iul  Iliw  bea-e1bbirn  srl  riixa  d 
LaitiqaD  namiirl  lo  noita1iJmuDDa  lo  en  srlI  no  eexa  er[  lo  teTb  edT  .mo 
eehq  nevi  A  .euoridma  ei  turz-rio1  er{  cii  thtwo  ivibuboiq  iodal  bna  -  a  o  nibae1  1o  eaiow  elqoeq  ae1nm  eeaeini  xa  er1  etnemwobne  bna 
neriw  noiqrrweno3  cii  noitoubex  a  rIibIJ1DrIi  noitqrnuenoD  smitelil  cii  noiDub 
ievewoH  .noHaDijbe  orii  bellsnnarb  Je  beeñ  eiJrl  eewoeei  edT  .nuo 
eaw  ethf  ciewol  oala  faiq&i  namiid  of  !aiar1q  lo  oiiai  ed  cii  noibijbei  er{ 
bcia  rwo  sliriw  rioitqmrreno  io'i  eldaliava  eeiuoeei  Iaot  edt  niDubei  eiai 
—  I  ci  ieia1  ed  ienoic  ci  belle  ciriT  .siuibneqxe  noiaoube  eavnq 
ci  iftreei  tsn  edT  .1aiqaD  18Diedq  ot  beqesi  dtiw  tuqJuo  lo  \rDUIeaI9  sr1 
ed  Ii  ylno  eviieoq  ci  lo  nie  edT  .8  noiaup9  cii  nwode  ca  euouidrna 
tadI  llama  oc  ci  —  I  latiq&  laia'dq  o  eqaei  diw  tiiqirro  lo  iiea1e 
d  bsniado  arI5bffleoD  10  xi-itam  ei{  lo  tnaciurrrieeb  edT  .eviiiaoq  ci  .1  — 
.evthaoq  Iaiioijidmarw  ci  ü  bna  arioiaups  10  noiainsieT1ib  1ao 
8 GL CLO22 poLqr.2 JJJJ2 12 GCfI2G 1JI1UJIIJ cihij i uou-çLuqGq uq cuuoç
o prnxu cbiçq B€r. cihiç iirncijGUOMiGU2oj ptrnrnu cb!cJ q!-.
GIJç L62 O COIJA6L€1JCG niqqi€LGuCG2!U cp6 L62 O LOL1JJ
couçrnc tLG uou-piuqiLr or.porc26poJqa H01Ac}JGLGIJJ pG qiGL-
css 4O G1JGLG GLG1J LU€2 O COIJAGL6IJCG AJJGIJ }JG 2GJ—U1JIJC1J
bopci€a 1upTGucG cpG JucGLcGwboLJ q€caoie o pocr€pojqa L€ 21fluoç
pkJç}Jq€CLG&2J1JL6JiLIJ2 4O J1IJJGJJ4JG CcOL2 q1[GLGIJCG2 U 42G2 OL
Jocn2 Gli66IJ piiuiu uq bpX2icrJ cbiçj 12 COUCl OLJ4IJ
cbçJ uoxJ-çLq€q uq imbpcc qouJ€2cc cGcI.ruoroJcJ
oj pnmi cth!cJ bGL cbipt u€q ioç p€ 6dI1JJ CLO22 COrn.JçLJG2 HIU
EOLJGL) CJ 2ç1JJ qujGL JJJJ2 12 CJGL GLOW [j= uq IJ LC IJG
qrjGLGuçiJ AGU ar Br.oqnciçA (cp€ JGAGJ2oonbnç bGL
CJ iu GAGLX bGLioq uq 6L€ UGAGL¶Y1J WçGLUçioUJ bLoqrTcçiAJç LowLpJJ
p€q ou cbiçj rncom€) cp€ LG2 o pnmu cbrçj LG rqGucJ-
pnmu uq bp?2cttJ chiçj 2OC]C2 c}JGLJ (e2cau!uuoqi2çoLpouL 2OfILCG-
JIJIJC1J crtbiçrj mopjc?. uq coumiou 6CJJIJOjOIG2 OL riiJ€iJçrn
uq 4p6LG L6 co1J2çLrçLGI1LIJ21IJJG1JJ6 C4OL2 J)6L6CI j 26Juciu couçtiuç 12 1Jou-pnJqrn ou Of12GOj2 !' po}J corm-
bobrrJ!oIJ1Jq Jpor. OLCG 211C}Jij =
IJqJpOL OLCG LG GLO 12 S == QJA6C}J002€cnJiç2 OL WGT211L1IJ
2JwbJciç?. IIG 22flmGiii iipç YOJJO!A2 cptrc cp ioiiçp Lç€e o bobrrjçou
qij6LGuç bLwGçGr.& 2C1J bopcr€a or. n.ncrs'JcoJqiçiou2}OL uoc9cJouJ
OI CO1JAGLG1JCG 2çiO1JL?. 2çcG ftJJ J2O q€r. CLO22 CO1T1JçLG2 !A14JJ
M}JGU 2GJ 1JC1U CO1J2L IJ? 12 puqIJ IJ 011€ COInIçLA fIG L4G
LOli1JJ LG2 0 orrçbri b€r. cbiçi Ernq pIpOL bLoqncçiAc) iu cp ec€q? 2G
€11C62 rn uq U2CJ boj!c162 AJJJ uoii. jq o qiGL€uc LJ€L JIJ
p prrmns cbiçj or.mçrou TiJcwçiorwJ qnjGL-
jccoL2: c + < i 0111. 2enmbcou c}J7c 4}JGLG LG 110 1JçGL1Jc101JJ
qnc4rou bjrc€ rnJqGr.couqTou2O q6cLG2Ju L61TLL12
COU241Jç L6f1LIJ2fIJJJGUIpJG C40L2 pA22nmbpouooq br.o-
JJ6LGOLG L€bjcG 22frmbçiou ooq2 br.oqrrcçiou bjc€ rnjq€L
2ç4G i2 & 2çGqA 2fçG IA}J GL0 L0EIJJ LçG o hr.oqrrcçrAcA PA
tJ(qJ€LG OIJJA 2cG1qA 2ç7çG }JG €COIJOIJJA CIJ COL1AGLG 122ciOuLA
2GCçI0IJ JAGL€1TLIJ}J€ r.uoq€j 1JqCOU2Iq€LJJ€ cs
CEMCE
2 DECTEY2IMC HEL11BL4 YL4D COL4AETorxH  10  1bocn  r1  elilnu  jitiq&  thDiarIq  oni  1eee1eo3  bn  io1ent  d 
-io1ani  I8Dio1ondDe  isethl  s  ad  dDiriw  [@QI}  ni  iaM-—a1a  bn  wb1riM 
.1iiqD  nmiir{  bria  liDieriq  nvred  aIJDoI  cioitam 
-11  r1  II  .ea&  air1  iii  saibmmi  ton  ai  nivno  r1  o  ai  I 
(IaDiadq  Sri{  1n51aviup9)  IthDnsnFl  bnB  nibnid-non  i  tnidenoD  fIiDn8flil 
ti3dqcnie  io'i  .blod  ia  brie  O  enoizipe  e1idom  Lb9b9q  ai  1ziq3 
Dimr1i'xo1  silT  .awolloI  dw  ni  bsioni  eu  asxt  riive  bsaad-sDnebie1 
enoiIBDHzDsqe  noi1JJmuDD  itiqa3  ru3rrwr{  Lsitnsnoqxe  bnz  noibnul  i1iu 
nsmcnsvo  sr{  tsrl  emueaa  sW  .bsniatsi  o1  si  enoise  roivsiq  srl  lo 
ei  noiJaicbe  no  nibrisqe  Dilduq  tdi  bn  1xJounitnoD  bsDnLad  ai  fsbud 
.Ino  bsi3-e1bbim  ecu  no  exit  c1iioiclt  bsDnanfi 
(Q)  '÷  +  I 
= 
I  +3 
(Os)  —  '() 
—  I) 
—  I+1)()  -r 
—  I)  =  '  n5V  51J3  25tBI  5W  t$3rII  e.OVI 
(Th)  f*k)  brie  (r÷s\)  i+  =  I  +3 
tir{  11&si  bna 
.1  —+t= 
bnB 
—  +  = 
Os,i 
th3iriq  sr{t  nsrL  isTlib  boHsq  ru  th$iqo  rx.crrwrl  lo  2insmwobne  eri  II 
insieflib  ed  111w  1+  boiisq  iol  bnB  -,-\  oii  1iq  nmiid  o  18iqaD 
111w  ÷u\  bn  +k  .1  >  c  +  neriw  O  nevi  iniio  nieio1  bnB  srrior{  sr{1  iii 
noikIrnuD  Iiiq  narnuir{  lo  eàai  sul  eio1sisrl  bw  bet1si  1saisvni  ed 
.1tiqJ3D  namur{  lo  Isvel  liiiini  iswol  sr{  iltiw  'inuOD  sd  iii  irlid  ed  iliw 
asDrzelslIib  sscl  ninirrristsb  ni  sfoi  on  a!q  estasi  blOilsarrOrl  ni  aeoneis1iU 
ltiq&  nmud  1o  elsvsl  ni  stna  'baete  noinmo  n  ot  S3n91evnoD  lo  asi  in 
no  xiibrusqa  oildiiq  bns  asbiloq  IafI  rrnia-qmiJ  .siqo  isq  iiqftno  bna 




I 1[ F' (e2) [ y+IJ L''[y
2124GW JAGIJ ill
2?2çGm c Gq?. bLoqrrcG2jiuur.rq OJJJOGUGOfI2 Gdnçiou
qIJJGiJ2ouJ 2)2çGUJ O r.2c-oLq€r. fljGL6UCG GdffflçJOIJ2piy uq
pG LG2ffJflJ €dnçiou Juço GdJTcçiou2uq f !1G uoiJ-jiu€iY
o'c \ uq rnq enpaçiçrrçar
=\(i+t) ()
'[i +J2 =(I)[' —]()+_ (e3)
1°PcV iiçp t p? Gdfrc!ou2 uq gj LGhLoqcrcGq GJOli
o bpX2JcJ uq piauu c1hçJ ccmunçioLJ ru cj€ 0G connçLA LG uo.
EOL TA6IJ JrncJ9'J Aj11G2 O JJGcMocbiçj 2cOCpGpAioL oi
2JmbJJcJc?
IJq COUA6LGIJC6 LçG2 ll.GL6AGL cJo26q-GcoIJouJ?. moq€j OL ujXçicj
jo mq€açuq poti CJ hopc2 LGC2 JOU-LflU J€AGJ2 O JJ1TIJJ1J cb!cJ
LG2JqGucG-p2Gq 2Gc IJCOWG !AJJ J2O j€cç COUAGLGJJCG LçG2
c!o J/JJJ6 .t1G p/ qtohh€qGX4L bopcX bLuGçsL2 }JGLG q12çOLçJOIJL
€cqp?. CIJG2 Hi jcrmh-eriuj J2CJ bopcG2 OL brrppc 2B6uqp ou
1mh1162 coUAGI.6UC6 LG2 ieJjj qJGL uq cpc cjJe qJGLGIJciJ iiijj pG
ii€ uq }Ji}JGL uiç€ o hLiJçG nmaçwuç Hi GqfTcçou jpie
qonJGuç o pnunu ciibiçtrj IAJJJ AG pJpGL ijir o y ocp itJH LuJ 0L
pjçp b6L6cç uucJ1J cbçj woprJ!c?connçQ niçpJot€i
T.1ET —s]+cy(j + ) ()
6dcrçJou e5:
oprsmu cb!cJ ccrr jçou w pouJG cofnJçL?I.ioM p?
OWG COrruçLX liU rujooir cofruçGLbLç2 oL oLGJ1J JJoil2GpoJqe JyG iç€
i Gx1urbJ& Gdrrrc!ou2 uq pojq for. GC ponGpoJq O }JG
GIJIUGGL!IJ jauq O cLtnJ!c!ou qrnrunc2 EOLJOL!cPIJJ!C '4I
cv COU2LUfpJuqrnOfiL uioq€J rmbpG2 WOLGçpu()  r(O)  (I 
—  r  +  (t 
—  )  () 
(i)  ('  +  1).f-ç_ 
(8)  (  I) 
+  = 
()  r  (°)  ( 
+  I)(I 
—  r  +  )t'  +  I 
5I9dW 
<  [(h) 
O  8  nOxiaLrp9  ff1  1I9V1  1Tt9t  9HJ  1O  &iotibrio  r19iDffiuJ  bris  zsI4 
is  eooi  ai11Bfb  91dte  owt  ev8rf 
(I'v)  O<—I 
bru 
()  0  11  —  I 
—  I  t— 
o  laups  i  ffirrrl3.ieb  rivs1si  er(t  b9a2ia  FI9ID  ai  cioiiibnoD 
rioitibnoD  .eviieoq  ai  rbirfw  t1)(o)  (i)  +  I)(ç 
—  — 
tSIi  xaI  vLtr19bff1ue  ei  'u  Ii  io  11m  1rI9bffine  ai  \  Ii  b3iI8iaa  3d  Iliw  I 
.riive  sautoib  Isbom  srU  lo  BlsismBlaq  Sr1  neriw  i 
d  biaq  esxi  crw-qrrarI  emi-s1iI  ni  sasIDni  w  wod  lsbianoD  Sw  11M1fl 
no  riibnsq  DiIduq  rh  easini  nfl  snanft  o  bsu  i  dDirlw  bs-sthbim  sib 
lo  Isvsl  eviieoq  a  ibiw  saf  a  'basa  a  iii  .etaIa  'basa  sib  abs1a  noitaDLrbs 
.noiaups  niwoIIo1  sib  'd  nsvi  ai  t 
(CV) 
.anohIIbnoD  sata  ianoitata  ntniamsx  Sib  5'Ifl  '  bna  4  nobaijp3 sxbGuqcnLG2 UGCG22tQ. OL cPG!L GUqoWGUç2 O JJfTJJJJJ cbç9f'
OLLWA $W2ç 1fTCf1LG L6i1W2 ;oJJ1ILUTIJcbijj 1JLJCG pG qnccouj
6CJO1J2 Cb!cJ UJLJCG2 LG iIJCOUJbJ6cG 6C1126 ?Of1IJ jJOJ12GJJOJ2 crnoç
cbiçj uiop!pc?. p? coIJeqsr.pJ LOJ6 oj qoIJJGacc cb!cJ 1JJL1C6c !IlIbGL-
1J0112 LoIekcp UJO6J2 crnqGT.ff22fT1IJbçiOlJ o br.cç i1JçGUJ9çio1Jj JIJIJCIJ
1}1J2 bbGL GXcGuq2 JJG G[GC2 O 2CJ bopcJG2 rn uqo€-
e cocrniow
&S O \S !2 )CGq S C11J 7J !.cJ362GCOU €[6C !2 2LO1JGL L24
ill C0 uq g JJ !IJE16 L!G OL ASIJ V'0 1JCGecGq?-2cç6 Lçio O
cbicj 61JqOm€uç LJ262 IP2 12 GC2G }J6 1JCLG2G ID L1 JGq ccGCL62G
GqnccoIJ C1I262 ' cc rjj pnc .122WJJ cpGu2çG1q?L-2çç6 prnu
9X62 011 }JG wiqqG-ttGq fl26 cc J1J1LJC6 11J JJJCLGJ2G IJ hczppc 2b6uqu ou
6JaçJCiçX o onçbriç iiIçp I.G2bGcçbp?2icJ cib!cJ u !UCL626 iu jnusb—ermj
2cGq?.}JJ11IJU CbçJ bGL }J0i126}30J 2 uJpfTocr2 JOL JLG AJJTG OJ cp
1156 246q-eç1c6 hp22!crJ cc pnu1rn cb!c1T tc!o qGCJI1JG2 pnc cp 2J.D o
--=J—C—
Wo \.
=-'(I±) [()(I-2) ÷5(V'0)+] <
u coisçuc L€f1L1J2 tfCOL2 C12G:
V" DL61.6uc!c!0D O f 8iJ?.JGJq2 c}JG 0JJ0IAI1J LG2lTJç& c}J9'c bLJJ6J JJ02G
uq V'o CA6U cm. r22uiuJhçJou2 cp6r.G tTLG B02!4AG 20JJI0U2 oL poçj uq
JJJG2G jaç 4RL0 Gdf1çicIJ2 C1J G 20JAG 0L }JG 2çi0uL? 2çc6 AJfl62
()
______ 9 /9 ________ ___ =
(T
—(V'0)çj ()r{two  ruJoD-aeoiD  lo  ei1in  auoiv5iq  riwo  iuo  nibrix  d  nied  eW 
-rzoo  a81qaib  aboo  lErlil  riiboiq  'iol  o1onriD  5th1  rieriw  thiinei&flib  ssi 
iow  iuo  iii  aA  .aiob1  elds  nemu  oi  brie  eI&e  ot  rcissi  rie 
brI8  Mo  1tne11u3  ed  lo  lovEl  ni  eetudi  tibei  If{t  1Di1oq  theB  mim-qrrwl  £ 
eni  iol  thwoi  lo  ei  edf  nil  easiDnIi  riE  ni  hiaei  be-ethbim  en{  moil  awa 
lo  ee11e  erLf  be1ni  oala  eW  .iinuo  nieio1  en1  oi  svi1ei  i1IUO3  eiiiorl 
lo  bnis  nivz  IBiDnBnfI  o  enrxsei  enli  rio  exs3t  bead-eDnebiesi  i&ioiioeib 
.1ubivibni  iol  uqnii  1an1oiaDubs  no  nibnsqa  oilduq 
-nanfI  en1t  nie  nnonoe  beaob  £  uil  siteevnii  ieqaq  ed  'lo  Iaei  anT 
thiq  nmiir{  brus  laDien{q  ioee  etnvixq  lo  ni  nibwoi3  io  tuo  rIibwoi3  1iD 
Dildrcq  bn8  ioiudhibei  lnoi  neeni  liefi  mu-qmul  'd  noi1umiJD 
iuo  ni  bsnitdo  tIueei  en1  Iithiip  sian!  atlxiei  'incO  .noiDube  rio  niibnieqe 
-isidnrianiu  IiqD  niannujn{  lo  dwoi  1o  eai  ed  lo  sss  snit  nl  *iow  iei1ie 
arLt  xiawo  noi  idiitthbai  en1  nthtnisrnelqnni  irujo  e±t  nil  eee1DnIi  1axio 
bnia  niiva  li3nIrth  9Dubei  3i1oq  rbua  anioacex  eb3-elil  auoivdo  io'1  .blo 
l&Dia'niq  lo  oitai  nui-noI  eu1  bni  noirrrio1  1BtiqD  1aDin{q  lo  eLai  eni  euri 
-Iiava  eenuosi  sd  t1  nltiw  brie  eaw  liei  enl  eeoiibe  air{T  .1iqaD  rinrwr{  o 
ni  nismevni  bnia  noiqmu2n1oo  iol  auo  baniiaieno3-nIiwonod  sni  o  elda 
nil  thiannIavni  eisi  1no  aio1eiedt  111w  Di1oq  anT  .nothnino1  1tiqD  fIffIUf{  i  1ahq&  !aDianiq  o  tDeq2eI  n1tiw  IuqflJo  lo  I1DjfeJ3ls  enl  Ii  1atiqD  nirnur{ 
.n1in1  oo  toni 
-aibbinni  en{  niixat  id  beDnanIfl  noic3ube  no  nibnisqa  Dildrrq  ni  eaainii  nA 
asd  bn  l&iqaD  niarnrn{  ot  lBDidq  lo  othi  s-'be2  an1  subsi  Iliw  bea 
niblon1  n1uon{1a  1aiq3  narrwn{  10  si  n1woi  atht  rio  heTle  auouidnn  n 
1a1i1  aiom  ai  oi1oq  ed  bea-e1bbinn  er{  rio  x  enI  nil  eaeini  erl  kiaao3 
ant  no  eexat  ni  eaeini  anlJ  lo  52  eni  ad  bLtiow  nIBnlt  eti  n1twoi  ant  aaiai  ot 
nil  aeaini  ciA  .blo  ant  o  ie1enit  beaaeiDni  a  binq  ed  ot  eiew  be-eIbbim 
est  baefe  er{t  ot  enieiavnoo  lo  ei  an1  eeii  o  brist  111w  nibnnaqe  oilduq 
.labonn  r{twoi  aiiontsobnie  ant  cii 
-eb  'laironeobnie  n  ot  eneisvno  lo  iilidiaoq  edt  iebinlo3  ew  nadW 
-ua  ni  elaDa  ot  an-iutsi  niaIeiDeb  lo  snieeiq  ant  cii  state  'basic  benimist 
cemerbe  ti1UD5C  Lcboa  bebnrrlnrc  tnienamieq  nioifoxiboiq  lo  ciotoal  eldatniem 
lo  level  ant  eeiai  bnia  rbote  latiqaD  e  ate-'bnete  edt  sDnbei  blo  ant  ioval  tarit 
.eia1  oot  tori  ci  siar{e  latiqaD  1aDie'dq  edt  aa  no1  ca  i3tiqaD  ieq  latiq&  nsnruid 
-elbbinni  ed  niixat  'd  beDnlanfi  nloitaDlJba  no  nibnieqc  Dilduq  nil  eeaeDni  nA 
earl  baa  1atiqa  ntannixjd  at  1aDienlq  lo  oiiai  etateibaste  edt  sDnrbsl  111w  bea 
10  tiDitaa1a  edt  Ii  atiqaD  ieq  IatiqaD  narnud  lo  lava!  edt  no  tDsTs  evitieoq  £ 




[j BGcJcGx. c' a [T2 m scuccr
fl!''!c'ffIJG
Cb!cT Itt0P!J! ViqJ °.
[1 B4 }çop6Lç Yhi'G'•°-1'IJJ!IA Uq X'UJS YItL4IJ [T5]
10flLT O boJic!CJ ECOUOW OO hb 533-521'
[el BLLO }'OpGLc '1 q X'' 21 VTI.cW (13]1 CorI.Ic6
12 ____________________________________
2G2 uq LGJOU2 BLOOJ(IJ2 bIL2 ECOUO!C yccA!c?! 1 bb O-
[21 flLLO J'opGLc y uq XAGL1J SJ,AJLçIJ [JJ] COIJA6LGUCG cLoee
eer
uJaq€jo, €couowic r.oEtcp o, couomic 2 bb 2'f 2-
[] JçOpGLç' uuq X'!2J S Lc!1J [eJ jrrppc uiic€ in
dfItcLc€LJ?. '1oflLIJJ O ECOIJOUJIC2 pj bb 4O-tt2'
[2] BLLO JOpGL T [ir] EC0U0m!C oçp IU Y CL022 2€C410L1 O COITU-
bb 201-23e ____________________________
n EC0IJOW!C DG/GI0hmG1Jc jJ1L€LJ? O11LIJJ O ECOIJOIJJC2 A°! 1O2
[5] yLiqi2 uqyjpni DLS6U [io] jpi.pojq
bb 3O2-33t'
q6IJ4OLJ'1Of1LIJYJO'),ThrUG2 uq iuc€icouj ECOL1OI 2
pnq€cL?L bOJICI62 c'°'cv '-q EX.11I DGL1Cc21J1JpJ6LqGbGu-
[r} fJOO2fCOiILJ2 c6oL 2 wq ELGqGLJC1 AflJ GL }jo [moi]
GLGLGUCG2
botç,opoa 12 LG2LJcc6q
o ?ocru OJ12}JOJ2 2i12IITG JJIIJJJ 1AG1hP OL TLJUCJJ JGJJJ JIJ 4}JGJL
iuir pcrç ctu ax prmunx crbiçj tccrnxnjiou tipGu cpG pipç?.
LGqi2cLzprrcou ojqJAJJJ LGJ1CG COIJAGuc!ouuJJ? quq jnucij
brrpjic qpç pcaqGu}J6 sxçnç cpri iç LGbr.62Guç2uGç iucGLGu6LcJougJ
JJOIJ-SGLOJGA€J2O brrpjc 2COL q€cice uq q€pc or. !U2UC6
OflL pxJnJcGq-prrqGc I.G2f1Jç2 CIJ1JG121GGX6IJ6O 2CGIJL1O2 nJcpTqTuybLiJ
AT6 fl!4 ECOUOWC C'•°'P CGUGL D!Cn!OU b1bGL 140 e2
iiqcJJG'GqiTuquc?. uq fl2Gf1JUG22 O bJIPHC DPc3
[jJ —--—--—uq-—-[J0]CoAGLuw61sc 2oJA6uC? oui iuiJc€
'onutj o hru€G uq uçIuciouuJ EcououJ! bb 52-23
cbiçj uq boJ!c? cotMIr.q prnJJLJcbçotmcou
uojo2. uq JLGG CBcT yop!nc ci'°T62o bnppc qpc
LoqnccAcX C°'cP 'cp
[I1 ruq [mipP 6L2J2Guç DIIGL6UCG2
OnLJJI O DIC2 q coIJc1bb 5J2-N
o CoohGutçJA€ uq uou-coobGLçJG J2CJ bo1ic?
[j e] ————tuq j jy€
qGIJcG uq €jcJGuc) t4BEB' MoT.JT11b'• ybLJJ
J21 - iq g€i.ucp ticjc[ieo]iecj bojc? uç6Lq€bGu-
oçc cooV ywc€qrm oLçp-oJJuq
[jcj] [j] uoc cisrbo
'1O1lLIJToojrçrcj ECOUOWyrirrç hh
j€Jqu1Jq poLLoiAJuu iJ woq€j
En] flfflGL MIJJGIJJ [ji] jm€ BLGGL6IJC9 uqrncuJciouj
jfILçGLA '1OflL1J1 O ECOUOW!C2 A°1 JQ J,GpUTL? bb I3I2O
[i}BOLI2C6OL 1 [m] EPUC cibiçtj iiqJç6L6IJGLJO1JJuJopiJ-
'1O11L11TOJOJIçICJ ECOUOLU?!yhrij bh O2-W
[ii] B6LP€!W B J< B.tI6JJ {i} j2GA€LX}J!1I IJGJ1cL1
I/1BE1 jpCpuTc9'J JJorj.ciub6L j,o
jçbiçiuJfr22 o JJ6 HThoPG2!2
[iol "'•qyIJqII 2?'' M DflLTfl [m]
EULOJIJ uq jfiitjic? JJTJJiiJJ2COHGGmiw€o yhLTJ
Juqr.Gcc EIiGCc2 O !J B"q OIJCP°! O o2c2€CoUq9L
con o c}rnBiLo {j] JjJG 0JJG JuAGecmGuc DGC120U: D!L6Cc uq
[1 BG1JLIJJJIJGI.GJ pOUJGGL IA1C1JGJ2\ICbPGL2OU JqIATOL-_0q  IBnoitarrI9nI  [@@I}  bni  - 
[@1] 
"morioz  IdoID  bs  rriI  na  ru  a1athruieTha  r{twoiD  iviaub 
.idmsvoI4  ,c*  *o'N  XWA 
_01q  Iaruot  nitruI  truenBfn1eC{  [C@@i]  bn  -  [O] 
"rruorio  1doIO  bsruI  ris  ru  IthrurThG  thwoiD  iviknib 
.C@-'V1  .qq  @  eDirruor1o  b  lBrnJroL  ruthv&uibru&2  3dT 
lo  aimsruU  sdT  [@fl  rirmIDeH  .1.  esmst  bris  .V  rir{q32  ruo15rruD  [f] 
'iaievinU  inaqaiH  buia  e9tir1W  aIa1H  io'  imniIA  IarIoi3ub 
.IiiqA  oernirn  oaDiriD  1o 
1o  leboM  a  ru  eJ1mM  JibsiD"  [iQQ1]  rniM  ?liL-e  bria  5BoL  oi1oe1D  sQ  [] 
osrnirn  fifwo1D  bna  rioitudfttaiQ  noiaijb  :airusA  uosnoissH 
bruj'I  IJ3t9noM  Ta  rioiarnsiruI 
riwoiO  laDiaaaID-osVI  a  ni  idsU  IznoiiaVFc  [@i]  .A  ieie  briomaiQ  [cs] 
.O11-II  .qq  wsivs$i  Dicnorro  naDiismA  1sboM 
-dii  ebsi  oiiaineiio  biawiio  srucusqO  [@8@i]  rrniiade  ebiawJ2  {4} 
WV\.  esiiinuoD  niqoIsvsb  iii  eDnamlot'lsq  imoruoDs  bru.s  noiiaiIaus 
.rl3laM  .oV.  tu*'voN 
o\H  rIcwoiD  nsveruU  bria  eba-iT  JOQ@I]  iisdo  ai  nss'1  [] 
.riDlaM  $% 
b  [V8@I]  niaH  'uaA  bria  .A  dooaL  1sIrisi'i  [I 
.surba2.aM  sbiidrna  aaeiq  TIM  ruoruo 
-qoisvsb  uboiT  jQ801}  riamqlsH  ruariI3  brua  .M  ensO  ruarrueoiD  [] 
.qq  ''Q  mono  1aoiii1o  bo  larnuot 
,  "sbini  Ianoiiarristni  bus  hism 
.C8I-fI 
-noI  bus  eansvba  sviisiaqrnoD"  JOQQI]  brua  [8} 
.I8-Q  .qq  O8  wsivs$I  oirnoruo  ns-isrruA  "diwo  nun 
ruu  oru1  [I@I]  bus  [Q] 
.itsaudoaeaaM  sbhdrnaD  eeT  TIM  no\ 
erli  rio  bsaad  idsb  bo  iosdJ  A"  [i@@i]  suooM  riulot  bun  .CI  isvilO  iiaH  [08] 
.oV  cu0i  tV\  "thiiqaD  narriud  bo  tiIidnnsiIarui 38
bb
WGUCU ECOIJOIJJC JGAJ6E& bJDGL2 iJq LocGGqiU J,/[
I.0çJJ pYGq OJJ JCL61U LGfIUJ2 qn€
OI1LLTJ 0j jOjiçJCj ECOUOW?\QCOGL bb ioo-ioa
{4J] 'OUJGL b"T It'F [ie1 JCLG!LJ LG11LU2 ¶flJq JOJJ-L11IJ LOft4}J
Of1W O jojiçiCj ECOIJOWAbb 2OO-2F
[401HGPGIO2€LJO [JJ]poiurn bopcX uqjou
C°'/P AIGcLOGCOLJOWIC bb jj-jj
[1 [j] 4pJAGecrnGuç !" HflWU C&h!cI q ECOUOIJ!C
ECOUOWC Cr.QMcJJ AJJUJ6Oe OcP
[1 d"iDUUuq y [jj 0bGIrnGe2 iq jç o
'[Of1LJJJ O ECOUOW!C 18 bb
crbij JoA6wGul2 nq qornG2cic €couorn?: uJGqirmJ€LWx
[1882P i-" JGccnr.6: brrppc €cçoi. qGIciç& uJç6LuçioIJfJ
cLoIAqu-ocrc GGCç cj1rG6u2 flhJ!AGL2IcK D!2Cn22!OIJ bb6L
[3e1 bcrue DOJ2 D [J21 HIU chiçj cp€ uurncij boLçopo IJq
UJJUJGO )J6 fluTAGL2ic? D€CGWP€L
o prrnu uq hp?cij cb!cJ u €iqouoire LoEqp moq6Je
[1 J/\UJG2!EPLL64JJ1JAJLJ uq J4OflLJGjJO1ipJUi[i1 Obc!WJ
UJGIJç OffLIJJ O jOIJ6c1LX ECOUOW!C2bb
[i1rnc& opiç E 'w [ro1ou cpGw6c}Jrncao couoJiqc qGAGJob-
'O1ILIJJ OJ bOJ?4!CJ ECO1JOIJJAbJ 2Je-2J2o
Loip: qGAGJobu uGocJeeicoi !mbJicciou2
[] <rn B'opGL4uq r.io jçopo [o} JfIPPG bopcA iJq
LOEJJ I4BEH ffior.Juu b' wo
[1 OUG2 pLLX E jçoqojo AjunGjJT [jj] juJç€ Gçm€ uq
OflhJJ b0J!c!J ECOUOW 10j pnJ& bb 18221
[m]ohc!mJ iii rnoqj o GuqoGuofr2
[31] '1OU Ejoqojo V'I''6TT! iq LcL E H°1!UcGL1JJcoL1I 11LcGLJ7'1O11L1JJ O ECOUOm!C2
[} jorniyjiu [jj} )r6rir.rnu p? qou uqqXuwic 6jCo
I. _____________________________
uoq€jo: GCOIJOUJ!CLOiA}J ECOOW!C JGAJ€&bbj-
[t} fjAH•OfIm [j] 0hpnui cpu iu u t€ç€
'O11LIJJOJoJJçiCj ECOIJOUJ?bb
OpJçGLG2ç EJçp OL RI4pOnç c}JG2°J O y[OIJG? [] b1TJ v [m2P xrcç cou2nmbcou-rou oq€j
r.oiiçp pjor.jru brb6L o
[e] [iocJyr. JoucoLJ/xJçi imbor.çuç or. rnJqGLacuquJ
'lOfILLJJ O OJ1çJCtJ ECOUOW A°1 140 bh
{ct1 [io} JJqOGLJOf12;cprncij C} IJ6
BLOOI(1LJ2 bhGL2 ou Ecouomic JcciAic? j,pcioGcouounc bb [] [moY Ch!cJ nq Loqr1cciAcX
L4BE}MOLTT13bbGT. J,40 j3 [] [m] H""chj rnq Loff4p: cpGoL? uq 6IqqGucGIO
icccnwnJçiou LGdIIJI.G2 o.ijX 1uhr1ç2
2MG mnuçtrn22r1uJhçJou o GrLJJ6L hhGL bp?2!cJ cab-
L32 uq D1.T6U [io] uq pX 'jou€ ug wnJnGJJi [mo]
tmnGJ2ou-uJouq Q pori€pojq 2GCOL 1JAG GGJJqGAGJObGqp?'.
L62hGc4A6J? JO2G GCOIJOIJJ?. GUO6UO1T2 LOE$JJ IJJOqGJ2
JJq JL6UC6J inq jçicrn[JJnJq p?.yJooejcorieiiq AJGLbTO6
JJG Li-pJflJcJJLq ore pon2Gpojq 2GCOL 2çnqiGq PA[i}
[jjp]• JJIOCO1rUçLX €xouon uq o!f4 uioq€j tiup
D!°'q ore por}Jojq 26COL 2 q€&GJobGcJ q KJGcL
2JIJJBJG GIJO6IJO1I2 LOtAçJJ UJOq6JA1}J cp€IJJf16J2OIJ-
woqjeo prnc6r. [jj] uq BJIJc€L uq KJ6cGL [To J] '( AGLA
0flL moqj i peq ou Gxouoi12 LoçjJ ore
2GcçoLa
fl1JqGLJ?UIJ ob€u GCOIJOUJA UJOGJ2 MJcp iq€q inJq UoU-çL9qGq ooqa
ornJqjj ore woq€j iruq cp6 LeçIJc1ou2 oi
12 uoç iq€uçicj c icJo!-"j'q }JG iucomhJGçG uJLJ€c bLic!bçJou
LG2çLrcçGq cqui obboLçrmiçi62 COIJiIJ2 o rncouthjGçG WLG42 pu;
12 iucGr.IJcioJJJJA rnqIc i uoç oç couc€bç o
jp6A cou.rbL6 cp€ q?urnwc2 awqGr. cpG 2rnub;iou2 ;p; pmi cb!;J
IAGLG P6L6 12 }JGGLO€U6Of12 chçJ !UIJ€OCJ22!CJ LOR4JJ usoqGf
VLlocp€L GxrwhGqrispr.Lo 'TJJJCi.M uq Jt—S-yLpJJ []
uç1ouecu tiqnirjjA cccp rib o ç6c}JUoJoA
qo uoç pi iicct comuiou jopj ic€q pcjutq
o'- 9xmbJ6 12 qrnitI.q2 [J] 1222flh1JG COfruçLiG2
1J0112 LOtA}J c}J6OLA tA1J COIJ2flJ OL !IJCLGi2!1J L6çnr.u2
I2I1LJ1G cjç i1C4OL uJopiJiçA 12 1112 2 imbot;icuç OL GLIqo€-
piiLLiGL2I1GOL iJJOpiJicA iICLO22 L6IOiJ2 OL 2çç62- B!c uq KJG6L
22ffWG COLIJIIJOIJ cGCpIJOJOi62 iJqiJqJ12çi.I1J2LJ1C11L62 pITç JJGLG LG
c}JGOLk LLO [i] uq uq j—s-Jçru [J} oi Gx9Iubf&
ccoL uopipçA e2rnJJbçioIJ2 oi bLGqicçiou2 O 1JGO-CJ22!CJ OIA}J
[i hh itr] Icou1€2 uq Gwbp2rsse cpGiwboLçucGo
DLGU [io] 'c'[joq d'prnqcncp [mo
CLO22WU flJq11GJbIJJIJ[j io ji] orru [iiP yLiqi2 iq
2G6 oL 6xuJbJ& om€t [j gj
W04G2JJJG OCfT2 O GC}J O 011L brb6L2 !2 AGL?. qj6LG1Jc GLOW cpc O yLq2
mJcçourj oiuJ o2bGc!c!ciou btoboq p?. ysrtLicp2 uq DLGIJ
cLqpJG Wbflç br.oqcrcciou bLocGe2 or. priwtu cbj rn
prrmu crbiçj oLwçioir prnçr. uq }(JGcGL[jjuq J2] qq
JyA fflUG ;pç?.orm cu GAOG bLç o cpsr. o
11VUJcPGT. LGpIcGq jOLWfYJ74O1J 12 JAGU p?.Lq2 niq DLGU [TO]
rwrJi6a OL q? 9262 2 JAGJJ 2 6JJGLçiOIJ2
pthb? urj? jpie i pGcrn2G€xçpç?. pJ pi2 uioqj GXGU2 CLO22
pm rnq ii€jj [jg] tIJJ o 2ociGç?. 6CçiAGJ?. couiçnç ou€ p'
Jç WOIAG2 1T1JG22 }JLOfI}J AOLOfT2 I GLUJLL$ 2 JocGq P B'
UJGL1J6q GAGU i OUG 2211UJ6 (IIJ!AGL2T obGr.c!! !Uc6LGUGLcOIJT
rnM°c6 orci. prrwt chiçj iouuçiou GXGLUfJiçK flp€ iiP
WGLIçIJJ?2i2
OAGLUUJGU lu pcrwru chicj or.uiçiou i coo 2cLJ}JoLthLq
chiçj oLuiçiou uq br.iAç6 uuCiej iiu jc iiocrjq CLGG ioj OL
tic pociç drrrJicciAGJ?' cpuu o ?t ou pamu
rninij imh€rcç 2cTp2c!c1Tc1p!r!c? wiocrjqqq
[i] uq iJq 21IIC1JDJG AGJJ!CTG }J6L6
2JCG O 2JJOLGIJJ Jç6r.1rj IA2LGLUOAGLOIJJB11!cGLuq gjGc€L
2 mq€ 1U 0(11. GIILpGL 04L1 bgbGL (pffGL uq MJ€c6L [J}) }OL }JG
oLmçiouC1J 2GLAG2WG r.oJG a JJou-cL17qpiJJcA o u €uçj rnbriç
2jjj€ hoc 2GJUCJIJ o iuhnç2pnuiIJ cbiçj
TIJ2iWJJL OA6LJhh!U GUGLçiotJ2 uJoqGJ
LO!1J si.iq hcrpjrc 2h€uqru ou br.ic Juhcrç2 €qrrcçTou bLocG22
j] poçp uj? qi2çoT.;JO1JLA 4XG2 OLJ 2AIJ LJq 2fTp2Jq62poL-
qrrc1A6 BJIppC 2bGuqiJ Qrn.6JLJiGLb1rb€L2 Bi-1!cGL iq KTGGL [mi
IJq [J] C0U2GL poçp qJ2coLcio1JL? uq bLo-
AJ116JT!uqJ$o221 [J2] uq 1!JG2-EGLLG?I uq I°"I!' [I3I BLL0
pocI2GpoJq 26COL L6 JU lJIJq J{GpGJO [io}çGpGJo[jj] OUG2
iu (cJo2Gq) 6IJO6IJOJ12 L01A4JJ UJO6J2 J/IJJ LGbLG26UçAG Guç
QçpGL bhGI2J?IIJ }JGCOU2GdfTGJJCG2O JJG 112G O q2cOLcoIrnL?
uou-coIMGLGuç C2G2 OL 0111. uJoqGJ
{j}OL qiacrr2aou2 C!AGIJ }J2 JAG fl2CfT22 pOc}J }JGCOUAGLGL1uq
oL GxnnhJ& B•'° ruq 1T—-I/Lc!U [j] iiq GLUL IJq D"J"
COUçLOAGL2IIIJ 122JTG ILl GWbJUGIIJ JrçGurcrrr.6 OU GCOIJOUJIC L0JA4JY 2€G
M}JGcjJGr.Or.ixoc L0IA4JJ L1162 C0IJA6LG CL022 COfTIJçLIG2 12 2I}J15
J1/?2pGjOtA L8G O !ucGLG2c) Eor. T.6t7Oii O 2b1CG tAG ouj? LGGL !u
pG1IJ .1uoJçGq (cpctiçp cp Lo/Açp iç€ o brlpj!c qGp
IJpJ Mi4porrç oI€iu co1nJçL?2 OAGLLUJ€U 2OJA€UC). COIJ2çLJ1J
Mpç EA6U q a 1cOG2GLO iç 12 boe2rpIG Qç)+JOG2 o
ROAGLUUJGU21221r6 qpc cpi2 2GWGIJf 1JGG2 G diipij€q 2OWG-
4€trg?. GXJ2ç hLGGL6UCG2 wrrç G pouioçp6çic
\A')\' (c12iu€cTiiçiou j)
W+v'+v -
0Lr = iuq W= v\ +ig'i' = (v +
I)—J (fr2JI €dcroç:ou ) = W' = +v'= ( +
J)1J (rr2JII GdnçJou )
1/i+V1W+V1 - = . ytmq + =(v +
—J)i--1 (J-r2iu GdrntçJou )
\AL1Vl1W+V —
UI = w \_çj uqi =+ j's= (v +
pucrn bjnje
IJJOLG LO112 U0ç10U2 O €ttaipiJic? O OAGLUUJ6U2bGUqIJ uq
JAJJJC}J 4}JG couAGuciou1J OAGU1JWGJ 2OJAGUC). cou2cLiuç (jg) 12 imbjGq
1G6 prnç6L uq JGGL [J) oL u IflIfX2i2 o couqiçTolJ2 mJcJGL
bcrLGbLoUc LG
cbiçj GLU2uruJ o LUJ br.oqiicc J — uq cjJ€
IJqtc cpnw bnr€ bLoç2 {j— (c+ J) cpc bGLoq
12nJc6 nui o ch!cT 12 I.GJJ?. pnuqj o g cniçohp?2rcT cbi1
j\jrmOs(t) =o \>o
GLGIJcipJGIJq 2i2G2 pG co1JqJ4Jo1J2 JJUJ' jt) =
121IJC.G21U> acr.JcçJ?t drr2i-coucAs 4RJCG-Co1JcJ1Jf10fl2J?. qij-
JO1J COflGLTJ
c!01J2 pr2Gq ouIwoIJ o prrwru cb!crJ jL0Wbooj o boçucij
13HLc 1JcJ OOLG [jj]bLOhO2G1 O cLGqc 1uLIcGc imbGLGc-
12 uoç iicjurqq JU uJoqGJ
açioir.) GdiI!JipLi ill r CJO2G GcoIJouJ?. woqJ
CCnffJJO1J O pHUJJ1J ctthiçj 2 2OIILCG o wrrTcJhJG jocjj?. 2ç9p€
iiq flL€U IPG 2çffqX IJG LOJG O UOUCOUAGXIçIG2 !1J cpG hLoqnciou uqvrisr{w  ois  ot  eo  xerlw  a&  r[  o  qaq  grIt  'io  bod  eri 
.o.xe  o  ;- 
.riibrtid-riori  ai  rio  triia  ario  ivithri-riori  stht  tar{  srrwaea 
tebud  bDnathd  o  fleqaq  eri  lo  noibs  eirLt  iii  noibhiax  9dT4 
-xaeri  ori  21  tdth  DiIduq  Io  bo  oie  a  rthw  abiloq  laafi  mua-qriwl 
XIO  io1  Iu2I  sDnavsJ9Txi  k19b  frxabriata  sri  rietx3  .sisvse  iev  1i 
-slhbirn  lrio  riiv1ovrii  esrn3rba  iare  laiooa  bbrnmnu  thborri 
arit  aiidiIiup9  viisqmoc  lo  nai  11th  3rb  hoqqiia  blo  bria  ba 
niDnarifi-119a  er1  Ii  lebomn  2irl  ioI  tdeb  DildLrq  rribuIorii  'd  bsveirloa  ed 
eexat  rmiue-qrriul  'vei  oela  hi  thiemrrxevo  erl  il  .rxibnid  i  niarmo 
nibnesi  mu  JiIaxens  o  aaol  ina  ed  ton  bliow  sied  rwo  efi  rio 
-Ilee  sr{  nsm{w  neve  eemerbe  noi  udhlaibei  ebiid  beDrla!ad  oi  eevleeuco 
Jniaienoo  erl  taui  eqxe  tori  ob  eW  .nibnid-non  ci  r1iatcrIoD  niorianfi 
-lad  eldieael  ha  ioI  eae  baete  ecu  iii  asj  uieVe  ruibnid  ed  oI  ruio  ci 
bria  bea-elbbim  emLt  Irio  ruivIovrui  cemnerbe  noiidheibsi  ebud  beDrIa 
lo  eDmiavelerxi  erlI  1o  noieriefxe  er{f  82113db  [$OIJ  ieie1)I  bna  istiujH  .blo 
.beiicei  eia  cexsJ-qmiil  risr{w  eeea  isr1o  o  ahuieei  deb 
.1  >  ("+i)(t+i) 
— 
narrwm{  iii  trxerrdeevni  rruoil  ebeTle  lairieixs  sd  ari  rioitqmuaaa  isjO8 
erruod  erlt  ni  beiIaei  1no  eis  rioiaiens  euoiveiq  erLf  'd  latiqaD 
Iarnexe  srl  rieswsd  'xemmen  na  ci  bebesrt  ci  ad  ILk  .emethxe  ci 
io  baa  ñzuo  ernor{  er{t  iol  nemwobrie  latiqaD  riamurl  ed  rio  dDe119 
.mlijo  rii9iO1 
ah{  anoitqrrmaaa  wo  rueviO  A(mu  +  )i÷  =  jaierts  nI 
rioiwboiq  sr1t  lo  noiJaDiIiDeqe  eviaruie1a  ciA 
.  =  +k  o  ceoiibei 
a  ta  niwoi  iodal  wai  eeiorisb  X  eierlw  =  "(  noirmnJ1 
lB3thnebi  hlauhiv  ni  beIiicei  evad  bluow  si  ethi  cnioneoxe  naeruo 
ct1ucsi  bria  e3i8meclam 
etht  no  cexaf  uhiiw  be3ivfse  ci  deb  Ii  eaa  sdi  ed  ..e  blijow  ekr1T 
.bea-elbbim 
C4 